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(54) DISPLAY DEVICE AND METHOD FOR INSPECTING SCANNING CIRCUIT FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device in which the normal/defective 
condition of a scanning circuit is judged reliably and at high speed without involving an 
increase in an area or the complexity of the circuit, and to provide a method for 
inspecting the scanning circuit for the same. 

SOLUTION: A clock signal and a start pulse which has fixed width, is synchronized with 
the clock signal and shifted by a gate driver 1 or a source dn'ver 2 as shift data are 
inputted into the gate driver 1 and the source driver 2 at a fixed period. The start pulse 
and an output which is an output at the final stage of the shift data in a shift direction, 
and delayed by time set in advance are inputted into a NAND gate 13 and an inverter 
14, and into a NAND gate 23 and an inverter 24. The scanning circuit is inspected by 
using the outputs of the inverters 1 4 and 24, 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gate driver for choosing as line sequential the pixel arranged in the shape of a matrix, and 
scanning it, The pixel of the line by which selection was made [ above-mentioned ] is equipped with the 
source driver for supplying a data signal. In the display with which one [ at least ] driver of the above- 
mentioned gate driver and the above-mentioned source drivers was formed on the substrate at the 
monolithic In the scanning circuit of the above-mentioned driver formed in the monolithic among both 
the above-mentioned drivers Have fixed width efface and it synchronizes with a clock signal as shift 
data at the above-mentioned-clock signal. The^start pulse shifted in the scanjiingjcjrcuit of t he abo ve- 
mentioned driver formed in the monolithic is inputted a fixed period. The above-mentioned start pulse. 
The display with which it is the output of the shift direction last stage of the shift data corresponding to 
this start pulse, and the output which was set up beforehand, and which was made by carrying out time 
delay is characterized by being inputted into the 1st logical circuit and inspecting a scanning circuit with 
the 1st output from this 1st logical circuit. 

[Claim 2] every [ in / the above-mentioned driver formed in the monolithic is equipped with the change 
means which changes the above-mentioned shift direction bidirectionally, and the above-mentioned 
clock signal and the above-mentioned start pulse are inputted into the scanning circuit of the above- 
mentioned driver, and / the shift direction of each above ] — the display according to claim 1 
characterized by for the 1st output to be inputted into the 2nd logical circuit, and to inspect a scanning 
circuit with the 2nd output from this 2nd logical circuit. 

[Claim 3] In the display with which the gate driver for choosing as line sequential the pixel arranged in 
the shape of a matrix, and scanning it and the source driver for supplying a data signal to the pixel of 
the line by which selection was made [ above-mentioned ] were formed on the substrate at the 
monolithic In each scanning circuit of both the above-mentioned drivers equipped with the change 
means which changes the shift direction bidirectionally A clock signal and the start pulse which has fixed 
width of face and is shifted as shift data in the above-mentioned scanning circuit synchronizing with the 
above-mentioned clock signal are inputted a fixed period. The start pulse to the scanning circuit of the 
above-mentioned gate driver. It is the output of the shift direction last stage of the shift data 
corresponding to the start pulse to the scanning circuit of this gate driver. The output which was set up 
beforehand and which was made by carrying out time delay is inputted into the 1st logical circuit for 
every above-mentioned shift direction, respectively, every in the shift direction of each above — every 
from the 1st logical circuit — with the start pulse to the scanning circuit of the above-mentioned 
source driver, while the 1st output is inputted [ both ] into the 2nd logical circuit It is the output of the 
shift direction last stage of the shift data corresponding to the start pulse to the scanning circuit of this 
source driver. The output which was set up beforehand and which was made by carrying out time delay 
is inputted into the 3rd logical circuit for every above-mentioned shift direction, respectively, every in 
the shift direction of each above — every from the 3rd logical circuit — the display characterized by 
being inputted into the 4th logical circuit, inputting the 2nd output of the above, and the 4th output of 
the above into the 5th logical circuit, and the 3rd output inspecting [ both ] both the above-mentioned 
scanning circuits with the 5th output of this 5th logical circuit. 
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[Claim 4] The display according to claim 3 characterized by having the checking terminal to which the 
5th output of the above was connected. 

[Claim 5] In the display with which the gate driver for choosing as line sequential the pixel arranged in 
the shape of a matrix, and scanning it and the source driver for supplying a data signal to the pixel of 
the line by which selection was made [ above-mentioned ] were formed on the substrate at the 
monolithic A change means by which at least one side changes the shift direction bidirectionally among 
both the above-mentioned drivers. It has the analog switch which chooses one of the outputs and start 
pulses of the last stage of the shift direction. In each scanning circuit of both the above-mentioned 
drivers A clock signal and the start pulse which has fixed width of face and is shifted as shift data in the 
above-mentioned scanning circuit synchronizing with the above-mentioned clock signal are inputted a 
fixed period for every shift direction. Both the outputs from the last stage of both the above-mentioned 
scanning circuits are displays characterized by being inputted into a logical circuit and inspecting both 
the above-mentioned scanning circuits with the output of this logical circuit. 

[Claim 6] Inspection of the above-mentioned scanning circuit is a display given in claim 1 characterized 
by judging whether the above-mentioned scanning circuit is operating normally thru/or any 1 term of 5 
by detecting the last output among the outputs from the above-mentioned scanning circuit and the 
above-mentioned logical circuit for using for the above-mentioned inspection after the time amount 

^beforehand set-up-affeer-the-above-mentioned-start-pulse was-inputted. — 

[Claim 7] This last output [ in / in the above-mentioned last output after the time amount beforehand 
set up after the above-mentioned start pulse was inputted / the time amount before and behind that ] 
is a display according to claim 6 characterized by judging with the above-mentioned scanning circuit 
operating normally when becoming a different predetermined value. 

[Claim 8] When a NAND gate and an inverter to the 2nd logical circuit of the above consists of the NOR 
gate in the 1st logical circuit of the above and the output of the shift direction last stage of the above- 
mentioned start pulse is 0 or 1, It is the display according to claim 2 characterized by being judged with 
the above-mentioned scanning circuit operating normally when the 2nd output of the above after the 
time amount set up beforehand is 1 or 0 and the 2nd output of the above in the time amount before and 
behind that is 0 or 1 , after the above-mentioned start pulse is inputted. 

[Claim 9] The 1st logical circuit of the above, and the 3rd logical circuit of the above From a NAND gate 
and an inverter, the 2nd logical circuit of the above, and the 4th logical circuit of the above from the 
NOR gate The time amount back beforehand set up after the 5th logical circuit of the above consisted 
of Exclusive OR and each above-mentioned start pulse was inputted, When the 1st output of the above 
and the 3rd output corresponding to each above-mentioned start pulse are 1 and the 2nd output of the 
above and the 4th output are 0, It is the display according to claim 3 or 4 characterized by being judged 
with both the above-mentioned scanning circuits operating normally when the 1st output of the above 
and the 3rd output in time amount before and behind that are 0 and the 2nd output of the above and the 
4th output are 1 . 

[Claim 10] A display given in claim 1 characterized by having the delay means which was beforehand set 
up when only a predetermined number of stages shifted further the output of the above-mentioned shift 
direction last stage, and which carries out time delay thru/or any 1 term of 9. 

[Claim 11] The above-mentioned delay means is a display according to claim 10 characterized by being 
a shift register. 

[Claim 12] It is the display according to claim 5 characterized by being judged with both the above- 
mentioned scanning circuits operating normally when the above-mentioned output after the time amount 
set up beforehand is 1 and the above-mentioned output in the time amount before and behind that is 0, 
after the above-mentioned logical circuit consists of Exclusive OR and the above-mentioned start pulse 
is inputted. 

[Claim 13] When inputted in a specific combination which has two or more display modes which can be 
changed with the display-mode change signal inputted, and has the above-mentioned display-mode 
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change signal By separating the original signal which outputs the output of the above-mentioned logical 
circuit to the signal terminal in the signal wiring which does not influence actuation of both the above- 
mentioned scanning circuits, and is inputted into the above-mentioned signal wiring from this signal 
wiring The display according to claim 5 characterized by judging whether both the above-mentioned 
scanning circuits are operating normally using the above-mentioned output in the timing set up 
beforehand. 

[Claim 14] The 1st NOR gate where the above-mentioned display-mode change signal is inputted, and 
only when all the above-mentioned display-mode change signals are 0 With the analog switch which is 
equipped with the 2nd NOR gate where the output from the 1st NOR gate of the above is inputted, and 
is driven with the output and its reversal output from the 1st NOR gate of the above When the output 
from the 1st NOR gate of the above is 0, pull-up of all the inputs to the 2nd NOR gate of the above is 
carried out. And after the above-mentioned display-mode change signal is inputted into the 2nd NOR 
gate of the above from the 1st NOR gate of the above The display according to claim 13 with which the 
input state of the 2nd NOR gate of the above is characterized by carrying out fixed period maintenance 
by separating the 2nd NOR gate of the above by the analog switch at capacity even if it changes to the 
combination from which the account display-mode change signal of Gokami differs. 
[Claim 1 5] The gate driver for choosing as line sequential the pixel arranged in the shape of a matrix, 
-and SGanning-it^The-pixel-of^the-line by-which selection^was-made-[^above=m 
the source driver for supplying a data signal. In the display with which one [ at least ] driver of the 
above-mentioned gate driver and the above-mentioned source drivers was formed on the substrate at 
the monolithic In the scanning circuit of the above-mentioned driver which the above-mentioned driver 
formed in the monolithic was equipped with the change means which changes the above-mentioned shift 
direction bidirectionally, and was formed in the monolithic among both the above-mentioned drivers 
Corresponding to each above-mentioned both directions, have fixed width of face and it synchronizes 
with a clock signal as shift data at the above-mentioned clock signal. The start pulse shifted in the 
scanning circuit of the above-mentioned driver formed in the monolithic is inputted a fixed period. After 
the above-mentioned start pulse is shifted in the 1st direction and transmitted to the 1st direction last 
stage, the above-mentioned change means Change the shift direction in the 2nd direction from the 1st 
direction, and the above-mentioned shift data transmitted to the above-mentioned 1 st direction last 
stage are held further temporarily at a latch circuit. Or the display which a direct input is carried out to 
the above-mentioned scanning circuit as data shifted in the 2nd direction of the above, and is 
characterized by inspecting the above-mentioned scanning circuit using the shift data which were 
shifted in the 2nd direction of the above synchronizing with the above-mentioned clock signal, and were 
transmitted to the above-mentioned 2nd direction last stage. 

[Claim 16] The display according to claim 15 characterized by Judging whether the scanning circuit is 
operating normally by inputting into a comparison or a judgment logical circuit the start pulse inputted 
into the degree of the start pulse which became the above-mentioned shift data in the scanning circuit 
of the above-mentioned driver formed in the monolithic as the shift data transmitted to the above- 
mentioned 2nd direction last stage. 

[Claim 17] The display according to claim 15 characterized by judging whether the above-mentioned 
scanning circuit is operating normally by whether a predetermined value is outputted after the time 
amount beforehand set up after the start pulse which became these shift data in the transmitted shift 
data to the above-mentioned 2nd direction last stage was inputted. 

[Claim 1 8] The above-mentioned scanning circuit is a display given in claim 1 characterized by 
consisting of the polycrystalline silicon or polish recon which promoted crystal growth according to the 
metal catalyst thru/or any 1 term of 1 7. 

[Claim 19] A display given in claim 1 characterized by displaying a pixel using liquid crystal, 
electrophoresis, or organic electroluminescence thru/or any 1 term of 18. 

[Claim 20] A display given in claim 1 characterized by having a phase contrast detection means to 
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detect the phase contrast of the above-mentioned start pulse and the output of the shift direction last 
stage of the above-mentioned shift data thru/or any 1 term of 1 9. 

[Claim 21] The above-mentioned change means is a display given in any 1 term of claims 2, 3. 5. and 15 
which are clocked inverters and are characterized by changing the above-mentioned shift direction 
based on the input value to this clocked inverter. 

[Claim 22] A display given in claim 1 characterized by the output of the above-mentioned scanning 
circuit being divided by the multiplexer thru/or any 1 term of 20. 

[Claim 23] The scan circuit conditioning approach which inputs into the scanning circuit of a driver a 
clock signal and the start pulse which has fixed width of face and is shifted as shift data synchronizing 
with the above-mentioned clock signal a fixed period, carries out a logistic using the above-mentioned 
start pulse and the output of the shift direction last stage of the shift data corresponding to this start 
pulse, and is characterized by to judge whether the above-mentioned scanning circuit is operating 
normally based on the result. 

[Claim 24] The scan circuit conditioning approach according to claim 23 characterized by to judge 
whether the above-mentioned scanning circuit is operating normally by carrying out a logistic in each 
shift direction, and carrying out a logistic further using the count result corresponding to each shift 
direction using the above-mentioned start pulse and the output of the shift direction last stage of the 
-shift data corresponding to=this start pulse when the shift direction of the above-mentioned shift data 
can change bidirectionally. 

[Claim 25] The scan circuit conditioning approach according to claim 23 or 24 characterized by judging 
whether both the above-mentioned scanning circuits are operating normally by carrying out a logistic 
further using those count results in each of two scanning circuits after carrying out the above- 
mentioned logistic. 

[Claim 26] A clock signal and the start pulse which has fixed width of face and is shifted as shift data 
synchronizing with the above-mentioned clock signal Input into the scanning circuit of a driver a fixed 
period, and shift data are shifted in the 1st direction. After transmitting to the last stage in this 1st 
direction, it holds to a latch circuit temporarily. The output of the last stage [ in / the shift direction is 
changed to the 1st direction of the above in the 2nd direction of an opposite direction, and the shift 
data transmitted to the last stage in the 1st direction of the above are further shifted in the 2nd 
direction of the above, and / this 2nd direction ], The scan circuit conditioning approach characterized 
by judging whether the above-mentioned scanning circuit is operating normally using the following start 
pulse. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which can judge whether the scanning 

circuit is operating normally, and its scan circuit conditioning approach. 

[0002] 

[Description of the Prior Art] Conventionally, generally the liquid crystal display of a driver MONOSHI 
rucksack mold as an indicating equipment samples a video data through the analog switch controlled by 
the shift register. 

[0003] For example, as shown in drawing 1 1 (a), in each pixel of the pixel section, pixel capacity CLC and 
the auxiliary capacity CS were connected, and the liquid crystal display equips with TFT (Thin Film 
Transistor) the intersection with two or more data lines allotted two or more gate lines allotted to 
behavior and in the shape of a train. A gate line is connected to a gate driver and the data line is 
connected to the source driver. 

[0004] Moreover, the counterelectrode is arranged so that it may counter through TFT and a liquid 
crystal layer. The opposite electrical potential difference VCOM is impressed to a counterelectrode, and 
liquid crystal is driven. 

[0005] A gate driver carries out the sequential output of the gate pulse, scans each gate line 

=^sequentially,^and chooses-the^pixeLfor^one=line^foi^evei^=J-leveLpei:iod.= —- 

[0006] Moreover, a source driver scans each data tine sequentially within a 1 level period using a shift 
register, and writes a video data in the pixel for one line sampled and chosen by point sequential. 
Thereby, the display of an image is attained. 

[0007] Here, the source driver is equipped with the shift register and the analog switch as shown in 
drawing 1 1 (b). 

[0008] Like such a usual display, when inspecting the defect of a driver, video-data Vvideol and 
Vvideo2 inputted into the source driver are sampled through the analog switch which was controlled by 

the shift register and which is not illustrated. 

[0009] That is, after inspection of the defect of a driver operates the above-mentioned driver and writes 
data in a pixel like the time of the usual display, it reads the charge which the driver was operated again 
and held to each pixel through an analog switch. Thereby, it united with the pixel defect, and the defect 
of a driver is inspected and judged. 

[0010] However, in this detection method, like small high definition displays, such as an object for 
projections, lowering of a S/N ratio and precision lowering of inspection are invited as the charge to 
read becomes pixel capacity is small and very small. Moreover, even if it increased the measurement 
count for the S/N ratio improvement, there was a problem of inspection long-durationHzing. 
[001 1] Moreover, in order for a pixel defect to appear and to judge the malfunction of a driver from the 
description of the direction, data processing took time amount and it had become the cause of 
inspection degradation. 

[0012] Then, as shown in drawing 10 and 12, it has two scanning circuits of a driver and the display of a 
configuration of inspecting a driver circuit (scanning circuit) using a pad is proposed. 
[0013] Thus, if the RAIBA circuit of another side is operating normally even if one driver circuit of the 
inside which has redundancy, for example, has two by having two driver circuits has failure, as the whole 
display, it is satisfactory at all. 

[0014] Moreover, as shown in drawing 12 , the improvement in precision of inspection and the 
improvement in a patient throughput were in drawing by preparing pad 103 — in the inside of gate driver 
101 and the source driver 102, or its periphery, pulling out the output of the last stage of the scanning 
circuit in the above-mentioned driver to this pad 103 — , applying a checking probe here, and detecting 

a signal. 

[0015] Or the inspection circuit section required for two or more functional tests is built in to two or 
more inspected circuit sections as indicated by the Japanese-Patent^Application-No. No. 194421 [ six 
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to ] official report. Moreover, the inspection circuit section has a means to store the information 
corresponding to a checking feature, and a means to transmit the configuration information of an 
inspected circuit to the inspection circuit section. Thereby, the configuration and inspection means of 
the inspection circuit section can be simplified, and BIST (Built-in Self Test) can be performed 
efficiently. 
[0016] 

[Problem(s) to be Solved by the Invention] However, it is necessary to form two or more pads 103 only 
for inspection with the configuration shown in the above-mentioned drawing 1212 . Moreover, as shown 
in drawing 10 , the number of the pads only for required inspection also increases by having two gate 

driver circuits. 

[0017] In such a case, with the small high definition indicating equipments a small highly minute panel, 
mobile computing devices, for projections, etc.. the pad of a big area must be especially formed in the 
area of the driver section in spite of severe constraint. Moreover, it is necessary to make the needle of 
a probe card correspond to the pad with which an array differs from the driving signal input terminal 
connection pad from the outside greatly from constraint of leading about of wiring, and a viewpoint of 
protection over ESD mentioned later. 

[0018] Furthermore, since the pad of a large area is connected to the direct logical circuit, it is easy to 

^produce^breakage=according=[^this=padJ.03====]^to=*JiLm*^^ „ 

discharge) as an antenna. 

[001 9] Moreover, it is necessary to form the complicated inspection circuit for a functional test with the 
configuration of the above-mentioned official report. In the liquid crystal display of a driver MONOSHI 
rucksack mold, considering the process tolerance needed based on the micro-processing level and area 
of the display screen section, and the circuitry of a driver, it is not practical to build in such an object 
for inspection circuits, and more effective detection method is required for it. 

[0020] This invention is made in view of the above-mentioned conventional trouble, and the object is in 
certain and offering the display which can perform the quality judging of a scanning circuit at a high 
speed, and its scan circuit conditioning approach, without being accompanied by the increment in area, 
or complication of a circuit. 
[0021] 

[Means for Solving the Problem] The gate driver for choosing as line sequential the pixel arranged in the 
shape of a matrix, and scanning it, in order that the display of this invention may solve the above- 
mentioned technical problem. The pixel of the line by which selection was made [ above-mentioned ] is 
equipped with the source driver for supplying a data signal. In the display with which one [ at least ] 
driver of the above-mentioned gate driver and the above-mentioned source drivers was formed on the 
substrate at the monolithic In the scanning circuit of the above-mentioned driver formed in the 
monolithic among both the above-mentioned drivers Have fixed width of face and it synchronizes with a 
clock signal as shift data at the above-mentioned clock signal. The start pulse shifted in the scanning 
circuit of the above-mentioned driver formed in the monolithic is inputted a fixed period. The above- 
mentioned start pulse. It is the output of the shift direction last stage of the shift data corresponding to 
this start pulse, and the output which was set up beforehand and which was made by carrying out time 
delay is inputted into the 1st logical circuit, and is characterized by inspecting a scanning circuit with 
the 1st output from this 1st logical circuit. 

[0022] According to the above-mentioned configuration, it is the output of a start pulse and the shift 
direction last stage of shift data, and the scanning circuit is inspected using the output which was set up 
beforehand and which was made by carrying out time delay. 

[0023] In order to make the pulse which has a certain fixed width of face into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0024] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
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operating normally certainly. 

[0025] Moreover, the scanning circuit of a driver (actuation circuit) can be formed in the same process 
as a switching element from the driver being formed on a substrate at the monolithic. Thereby, it 
becomes unnecessary to form for example, the actuation circuit LSI separately later, and cutback of a 
manufacturing cost and simplification of a mounting process can be attained. 

[0026] It is desirable for the driver by which the above-mentioned indicating equipment was formed in 
the monolithic to be equipped with the change means which changes the shift direction bidirectionally, 
for a clock signal and a start pulse to be inputted into the scanning circuit of the above-mentioned 
driver, and for each 1 st output in each shift direction to be inputted into the 2nd logical circuit, and to 
inspect a scanning circuit with the 2nd output from this 2nd logical circuit. 

[0027] According to the above-mentioned configuration, the quality judging of the scanning circuit in 
both directions can be ensured. 

[0028] The gate driver for choosing as line sequential the pixel arranged in the shape of a matrix, and 
scanning it. in order that the display of this invention may solve the above-mentioned technical problem, 
In the display with which the source driver for supplying a data signal to the pixel of the line by which 
selection was made [ above-mentioned ] was formed on the substrate at the monolithic In each 
scanning circuit of both the above-mentioned drivers equipped with the change means which changes 
the shift direction bidirectionally A clock-signal and the start-pulse which has fixed width of face and is 
shifted as shift data in the above-mentioned scanning circuit synchronizing with the above-mentioned 
clock signal are inputted a fixed period. The start pulse to the scanning circuit of the above-mentioned 
gate driver. It is the output of the shift direction last stage of the shift data corresponding to the start 
pulse to the scanning circuit of this gate driver. The output which was set up beforehand and which was 
made by carrying out time delay is inputted into the 1st logical circuit for every above-mentioned shift 
direction, respectively, every in the shift direction of each above — every from the 1 st logical circuit — 
with the start pulse to the scanning circuit of the above-mentioned source driver, while the 1st output 
is inputted [ both ] into the 2nd logical circuit It is the output of the shift direction last stage of the shift 
data corresponding to the start pulse to the scanning circuit of this source driver. The output which was 
set up beforehand and which was made by carrying out time delay is inputted into the 3rd logical circuit 
for every above-mentioned shift direction, respectively, every in the shift direction of each above — 
every from the 3rd logical circuit — it is characterized by being inputted into the 4th logical circuit, 
inputting the 2nd output of the above, and the 4th output of the above into the 5th logical circuit, and 
the 3rd output inspecting [ both ] both the above-mentioned scanning circuits with the 5th output of 
this 5th logical circuit. 

[0029] In order according to the above-mentioned configuration to make the pulse which has a certain 
fixed width of face into the inspection signal used for inspection and to carry out a logistic, even if there 
are other pulses etc. by the middle, it is not accidentally recognized as an inspection signal. 
[0030] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
operating normally certainly. 

[0031] Thereby, the quality judging of a scanning circuit can be ensured also in the small high definition 
displays for example, a small highly minute panel, mobile computing devices, for projections, etc., without 
being accompanied by the increment in area, or complication of a circuit. . 

[0032] As for the above-mentioned display, it is desirable to have the checking terminal to which the 
5th output was connected. 

[0033] According to the above-mentioned configuration, the logical circuit of an easy configuration can 
be outputted to one checking terminal (for example, pad) as one signal through the output of a part or 
the last stage of all scanning circuits. The quality judging of a scanning circuit can be easily performed 
by following, for example, applying a probe needle to a checking terminal. 

[0034] The gate driver for choosing as line sequential the pixel arranged in the shape of a matrix, and 
scanning it. in order that the display of this invention may solve the above-mentioned technical problem. 
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In the indicating equipment with which the source driver for supplying a data signal to the pixel of the 
line by which selection was made [ above-mentioned ] was formed on the substrate at the monolithic 
among both the above-mentioned drivers at least one side It has the analog switch which chooses the 
output and start pulse of the change means which changes the shift direction bidirectionally. and the 
last stage of one of the shift directions. In each scanning circuit of both the above-mentioned drivers A 
clock signal and the start pulse which has fixed width efface and is shifted as shift data in the above- 
mentioned scanning circuit synchronizing with the above-mentioned clock signal are inputted a fixed 
period for every shift direction. Both the outputs from the last stage of both the above-mentioned 
scanning circuits are inputted into a logical circuit, and are characterized by inspecting both the above- 
mentioned scanning circuits with the output of this logical circuit. 

[0035] In order according to the above-mentioned configuration to make the pulse which has a certain 
fixed width of face into the inspection signal used for inspection and to carry out a logistic, even if there 
are other pulses etc. by the middle, it is not accidentally recognized as an inspection signal. 
[0036] Therefore, it can judge whether the quality Judging of the scanning circuit in both directions, i.e.. a 
scanning circuit, is operating normally certainly with the easy configuration. 

[0037] As for the above-mentioned display, in inspection of a scanning circuit, it is desirable to judge 
whether the above-mentioned scanning circuit is operating normally by detecting the last output among 
» the outputs from the=above-mentioned scanning circuit and the above-mentioned logical-circuit for — 
using for the above-mentioned inspection after the time amount beforehand set up after the above- 
mentioned start pulse was inputted. 

[0038] That is, after a start pulse is inputted, when the last output after the time amount set up 
beforehand serves as a different predetermined value from this last output in the time amount before 
and behind that, as for a scanning circuit, it is desirable to judge with operating normally. 
[0039] When a NAND gate and an inverter to the 2nd logical circuit consists of the NOR gate in the 1 st 
logical circuit and the output of the shift direction last stage of a start pulse is specifically 0 or 1 . After 
a start pulse is inputted, when the 2nd output after the time amount set up beforehand is 1 or 0 and the 
2nd output in the time amount before and behind that is 0 or 1 , it is judged with the scanning circuit 
operating normally. 

[0040] Or the 1 st logical circuit and the 3rd logical circuit From a NAND gate and an inverter, the 2nd 
logical circuit and the 4th logical circuit from the NOR gate When the 1st output and the 3rd output 
corresponding to each start pulse after the time amount beforehand set up after the 5th logical circuit 
consisted of Exclusive OR and each start pulse was inputted are 1 and the 2nd output and the 4th 
output are 0, The 1st output and the 3rd output in time amount before and behind that are 0, and when 
the 2nd output and the 4th output are 1, it is judged with both scanning circuits operating normally. 
[0041] According to the above-mentioned configuration, the easy judgment function for a logical circuit 
can be given, and it can judge whether the scanning circuit is operating normally by whether the output 
which is the timing set up beforehand comes out. 

[0042] Therefore, the quality of a scanning circuit can be judged with a high speed and a sufficient 
precision. 

[0043] When only a predetermined number of stages shifts the output of the shift direction last stage 
further, as for the above-mentioned display, it is desirable to have the delay means which was set up 
beforehand and which carries out time delay. 

[0044] According to the above-mentioned configuration, with an easy configuration, it is the output of a 
start pulse and the shift direction last stage of shift data, and a scanning circuit can be inspected using 
the output which was set up beforehand and which was made by carrying out time delay. 
[0045] As for a delay means, it is [ the above-mentioned indicating equipment ] desirable that it is a 
shift register. 

[0046] According to the above-mentioned configuration, a scanning circuit can enable a shift in both 
directions with an easy configuration. 
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[0047] The output after the time amount to which the above-mentioned display was beforehand set 
after the logical circuit consisted of Exclusive OR and the start pulse was inputted is 1, and when the 
output in the time amount before and behind that is 0, as for both scanning circuits, it is desirable to be 
judged with operating normally. 

[0048] According to the above-mentioned configuration, it can judge whether the scanning circuit is 
operating normally by whether the output which is the timing set up beforehand comes out. 
[0049] Therefore, the quality of a scanning circuit can be judged with a high speed and a sufficient 
precision. 

[0050] When inputted in a specific combination which has two or more display modes which can be 
changed with the display-mode change signal inputted, and has a display-mode change signal, the 
above-mentioned display By separating the original signal which outputs the output of a logical circuit to 
the signal terminal in the signal wiring which does not influence actuation of both scanning circuits, and 
is inputted into signal wiring from this signal wiring It is desirable to judge whether both scanning circuits 
are operating normally using the output in the timing set up beforehand. 

[0051] According to the above-mentioned configuration, it can consider as the mode in which the quality 
judging of a scanning circuit is performed, with the combination of a display-mode change signal. 
Moreover, the quality judging of a scanning circuit can be performed according to the output in a certain 

timing... - -~ = » 

[0052] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
operating normally with an easy configuration. 

[0053] The 1st NOR gate where, as for the above-mentioned display, a display-mode change signal is 
inputted. Only when all display-mode change signals are 0, with the analog switch which is equipped with 
the 2nd NOR gate where the output from the 1st NOR gate is inputted, and is driven with the output 
and its reversal output from the 1st NOR gate When the output from the 1st NOR gate is 0, pull-up of 
all the inputs to the 2nd NOR gate is carried out. And after a display-mode change signal is inputted into 
the 2nd NOR gate from the 1st NOR gate Even if it changes to the combination from which a display- 
mode change signal differs after that, it is desirable by separating the 2nd NOR gate by the analog 
switch that fixed period maintenance of the input state of the 2nd NOR gate is carried out at capacity. 
[0054] According to the above-mentioned configuration, there is no need of newly preparing a checking 
terminal, and actuation of a scanning circuit can be inspected. 

[0055] Therefore, also when the tooth space in which new terminals, such as small high definition liquid 
crystal displays a small highly minute panel, mobile computing devices, for projections, etc., are prepared 
especially is small, the judgment of the quality of a scanning circuit can be ensured [ at high speed and ]. 
[0056] The gate driver for choosing as line sequential the pixel arranged in the shape of a matrix, and 
scanning it, in order that the display of this invention may solve the above-mentioned technical problem. 
The pixel of the line by which selection was made [ above-mentioned ] is equipped with the source 
driver for supplying a data signal. In the display with which one [ at least ] driver of the above- 
mentioned gate driver and the above-mentioned source drivers was formed on the substrate at the 
monolithic In the scanning circuit of the above-mentioned driver which the above-mentioned driver 
formed in the monolithic was equipped with the change means which changes the above-mentioned shift 
direction bidirectionally, and was formed in the monolithic among both the above-mentioned drivers 
Corresponding to each above-mentioned both directions, have fixed width of face and it synchronizes 
with a clock signal as shift data at the above-mentioned clock signal. The start pulse shifted in the 
scanning circuit of the above-mentioned driver formed in the monolithic is inputted a fixed period. After 
the above-mentioned start pulse is shifted in the 1st direction and transmitted to the 1st direction last 
stage, the above-mentioned change means Change the shift direction in the 2nd direction from the 1 st 
direction, and the above-mentioned shift data transmitted to the above-mentioned 1 st direction last 
stage are held further temporarily at a latch circuit. Or a direct input is carried out to the above- 
mentioned scanning circuit as data shifted in the 2nd direction of the above. Synchronizing with the 
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above-mentioned clock signal, it is shifted in the 2nd direction of the above, and is characterized by 
inspecting the above-mentioned scanning circuit using the shift data transmitted to the above- 
mentioned 2nd direction last stage (namely, input side of the 1st direction). 
[0057] According to the above-mentioned configuration, the signal which serves as a basis of a 
judgment spatially at a shift entry-of-data side returns. For this reason, complication of wiring is 
avoidable by being able to judge whether in both directions, the quality judging of a scanning circuit, i.e.. 
a scanning circuit, is operating normally, and the excessive terminal for inspection and a long signal 
taking about, and losing wiring. 

[0058] As for the above-mentioned indicating equipment, it is desirable to judge whether the scanning 

circuit is operating normally by inputting into a comparison or a judgment logical circuit the start pulse 

inputted into the degree of the start pulse which became shift data in the scanning circuit of the driver 

formed in the monolithic as the shift data transmitted to the 2nd direction last stage. 

[0059] In order according to the above-mentioned configuration to make the pulse which has a certain 

fixed width of face into the inspection signal used for inspection and to carry out a logistic, even if there 

are other pulses etc. by the middle, it is not accidentally recognized as an inspection signal. 

[0060] Therefore, the quality judging of a scanning circuit, i.e., the judgment of whether the scanning 

circuit is operating normally in both directions, can be ensured. 

[00j61]^As fo r the above-mentioned indicating equipment, in_the shift^data transmitted^to the^.2nd ^ — 
direction last stage, it is desirable to judge whether the scanning circuit is operating normally by whether 
a predetermined value is outputted after the time amount beforehand set up after the start pulse used 
as these shift data was inputted. 

[0062] According to the above-mentioned configuration, it can check that the scanning circuit is not 
operating normally by detecting 0 for example, to the timing whose output must be 1, or detecting 1 to 
the timing whose output must be 0. 

[0063] Moreover, a driver can be made to few fields of the periphery of the pixel array field on a 
substrate. Therefore, small sum edge-ization of a substrate can be attained as compared with the case 
where the actuation circuit LSI is connected with a TAB mounting method and a COG mounting method, 
and, thereby, the miniaturization of a display can be attained. 

[0064] As for the above-mentioned display, it is desirable that a scanning circuit consists of the 
polycrystalline silicon or polish recon which promoted crystal growth according to the metal catalyst. 
[0065] According to the above-mentioned configuration, a scanning circuit can be formed on a substrate 
at the low process temperature of 600 degrees C or less. 

[0066] The above-mentioned display is liquid crystal, electrophoresis, or organic electroluminescence (it 
is desirable to display a pixel using organic electroluminescence (OLED).). 

[0067] According to the above-mentioned configuration, it can consider as a liquid crystal display, a 
electroluminescence display, etc., for example. 

[0068] As for the above-mentioned indicating equipment, it is desirable to have a phase contrast 
detection means to detect the phase contrast of a start pulse and the output of the shift direction last 
stage of shift data. 

[0069] According to the above-mentioned configuration, it is the output of a start pulse and the shift 
direction last stage of shift data, and a scanning circuit can be inspected with a sufficient precision 
using the output which was set up beforehand and which was made by carrying out time delay. 
[0070] A change means is a clocked inverter and, as for the above-mentioned indicating equipment, it is 
desirable that the shift direction is changed based on the input value to a clocked inverter. 
[0071] According to the above-mentioned configuration, the quality of the scanning circuit in both 
directions can be judged. 

[0072] As for the above-mentioned indicating equipment, it is desirable that the output of a scanning 
circuit is divided by the multiplexer. 

[0073] According to the above-mentioned configuration, the number of scan signal outputs to the 
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number of stages of a shift register can be increased, and the cutback of a tooth space can be aimed at. 
Moreover, the lap of a pulse output can be set as arbitration. 

[0074] In order that the scan circuit conditioning approach of this invention may solve the above- 
mentioned technical problem, a clock signal, It has fixed width of face and the start pulse shifted as shift 
data synchronizing with the above-mentioned clock signal is inputted into the scanning circuit of a 
driver a fixed period. A start pulse, A logistic is carried out using the output of the shift direction last 
stage of the shift data corresponding to this start pulse, and it is characterized by judging whether 
based on the result, the above-mentioned scanning circuit is operating normally. 
[0075] According to the above-mentioned configuration, it is the output of a start pulse and the shift 
direction last stage of shift data, and the scanning circuit is inspected using the output which was set up 
beforehand and which was made by carrying out time delay. 

[0076] In order to make the pulse which has a certain fixed width of face into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0077] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
operating normally certainly. 

[0078] When the shift direction of shift data can change bidirectionally, as for the above-mentioned scan 
circuit conditioning apprpach.Jt is jdesirable by^carrying out=a logistic in each shift^direction. and carrying- 
out a logistic further using the count result corresponding to each shift direction using a start pulse and 
the output of the shift direction last stage of the shift data corresponding to this start pulse, to judge 
whether the scanning circuit is operating normally. 

[0079] According to the above-mentioned configuration, the quality judging of the scanning circuit in 
both directions can be ensured. 

[0080] In each of two scanning circuits, after the above-mentioned scan circuit conditioning approach 
carries out a logistic, it is desirable by carrying out a logistic further using those count results to judge 
whether both scanning circuits are operating normally. 

[0081] According to the above-mentioned configuration, the quality judging of a scanning circuit can be 
ensured also, for example in the small high definition displays a small highly minute panel, mobile 
computing devices, for projections, etc., without being accompanied by the increment in area, or 
complication of a circuit. 

[0082] In order that the scan circuit conditioning approach of this invention may solve the above- 
mentioned technical problem, a clock signal, The start pulse which has fixed width of face and is shifted 
as shift data synchronizing with the above-mentioned clock signal Input into the scanning circuit of a 
driver a fixed period, and shift data are shifted in the 1st direction. After transmitting to the last stage in 
this 1 St direction, it holds to a latch circuit temporarily. The output of the last stage [ in / the shift 
direction is changed to the 1 st direction of the above in the 2nd direction of an opposite direction, and 
the shift data transmitted to the last stage in the 1st direction of the above are further shifted in the 
2nd direction of the above, and / this 2nd direction ], It is characterized by judging whether the above- 
mentioned scanning circuit is operating normally using the following start pulse. 

[0083] According to the above-mentioned configuration, the quality judging of the scanning circuit in 

both directions can be ensured. 

[0084] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if one gestalt of the operation 
about the display of this invention is explained based on drawing 1 thru/or drawing 6 , and drawing 9 . 
[0085] The liquid crystal layer of an opposite substrate [ a active-matrix substrate and ] is pinched, and 
opposite arrangement of the liquid crystal display (indicating equipment) in the gestalt of this operation 
is carried out. Moreover, a pixel is allotted in the shape of a matrix, and the liquid crystal display 
constitutes the pixel array section. 

[0086] The active-matrix substrate has a glass substrate (insulating substrate) 90. a thin film transistor 
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(TFT:Thin Film Transistor is called hereafter) 99, the pixel electrode 92, a gate line, the data line, an 
interlayer insulation film 94, and the auxiliary capacity wiring (CS wiring is called hereafter) 93, as shown 
in drawing 9 . 

[0087] In addition. TFT99 is constituted by the gate electrode 91 of a gate line, the data electrode of 
the data line, a channel layer, gate dielectric film 95, the CG-Si film 98, the metal wiring 100, etc. 
[0088] Furthermore, on the glass substrate 90, as shown in drawing 1 , the gate driver (driver) 1 which 
has the gate scanning circuit (scanning circuit) connected to the gate line, and the source driver (driver) 
2 which has the source scanning circuit (scanning circuit) connected to the data line are formed at the 
monolithic. A gate scanning circuit and a source scanning circuit consist of a shift register, respectively. 
[0089] Moreover, the counterelectrode is arranged on the opposite substrate and liquid crystal is driven 
with the pixel electrode 92. 

[0090] Here, the actuation principle of liquid crystal is explained. 

[0091] A liquid crystal display scans an indicative data sequentially along with a gate line, in order to 
display a screen. 

[0092] For example, when carrying out the horizontal scanning of a certain gate line, the gate voltage 
which changes TFT99 into ON condition is impressed to the gate line. At this time, the gate voltage to 
which other gate lines change TFT99 into an OFF condition is impressed. In this way, at the time of the 
--horizontal scanning of a gate=^line, TFT99 of-only the gate=line will be-in ON condition, and the signal level 
currently impressed to the data line will Join the pixel electrode 92 of a gate line through a drain 
electrode from a source electrode. 

[0093] At this time, the charge given to the pixel electrode 92 is accumulated in charge storage 
capacitance. In this way, the liquid crystal on each pixel electrode 92 is driven according to the potential 
difference of the pixel electrical potential difference impressed to the pixel electrode 92, and the 
opposite electrical potential difference impressed to the counterelectrode. 

[0094] The pixel electrical potential difference at that time is held with charge storage capacitance, and 
liquid crystal is driven until the following gate voltage is impressed during the one-frame period which 
scans the whole display screen once. In addition, an one-frame period means turning the vertical 
scanning of the 1 display screen once down from a top in a liquid crystal panel. 

[0095] Thus, it scans sequentially from a gate line, and if the signal level doubled with the actuation 
condition of each pixel is impressed to all the data lines at this time, all required pixels can be displayed. 
[0096] Inspection of whether the gate scanning circuit and source scanning circuit which constitute the 
configurations of a gate driver 1 and the source driver 2 and those drivers 1-2 are operating normally 
hereafter is explained using drawing 1 . Here, a bidirectional scan is possible for a gate driver 1 and the 
source driver 2 respectively. 

[0097] a gate driver 1 — the input pad (driving signal input terminal) 5 — minding — the source driver 2 
— the input pad (driving signal input terminal) 4 — minding — each — a signal is inputted from the 
exterior. 

[0098] Clock G-CK (OK) and start pulse G-SP are inputted into a gate driver 1. In the shift register 
(scanning circuit) in a gate driver 1, start pulse G-SP (SP) is first shifted from the 1st step to the m-th 
(last stage) step as shift data synchronizing with clock G-CK. Here, from the m-th step, it was set up 
beforehand, time delay is carried out, and the (last) output is made in the shift direction last stage of 
shift data, i.e., here, as shown in drawing 4 . 

[0099] And the output from the m-th step is inputted into the 1 st logical circuit (the 1 st logical circuit) 
which consists of NAND gate 13 and an inverter 14. 

[0100] Furthermore, the shift direction is changed by the scanning direction change signal (from the 1st 
direction to the 2nd direction), and start pulse G-SP is shifted from the m-th step to the 1 st (last 
stage) step as shift data in the shift register in a gate driver 1 synchronizing with clock G-CK. Here, the 
output from the 1 st step was set up beforehand, carries out time delay, and is made in the shift 
direction last stage of shift data, i.e., here. 
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[0101] And the output from the 1st step is inputted into the 1st logical circuit which consists of NAND 
gate 1 1 and an inverter 1 2. 

[0102] Moreover, the output (the 1st output) from an inverter 12 and the output (the 1st output, the 1st 
output) from an inverter 14 are inputted into the 2nd logical circuit (the 2nd logical circuit) which 
consists of the NOR gate 15. 

[0103] On the other hand, clock S-CK (CK) and start pulse S-SP (start pulse) are inputted into the 
source driver 2. In the shift register in the source driver 2, start pulse S-SP (SP) is first shifted from 
the 1 st step to the n-th (last stage) step as shift data synchronizing with clock S-CK. Here, it was set 
up beforehand, time delay is carried out. and the output from the n-th step is made in the shift direction 
last stage of shift data. i.e.. here, as shown in drawing 4 . 

[0104] And the output from the n-th step is inputted into the 3rd logical circuit (the 1st logical circuit) 
which consists of NAND gate 23 and an inverter 24. 

[0105] Furthermore, the shift direction is changed with a shift register and start pulse S-SP is shifted 
from the n-th step to the 1 st (last stage) step as shift data in the shift register in the source driver 2 
synchronizing with clock S-OK. Here, the output from the 1 st step was set up beforehand, carries out 

time delay, and is made in the shift direction last stage of shift data, i.e., here. 

[0106] And the output from the 1st step is inputted into the 3rd logical circuit which consists of NAND 

gate ^1 and^anjnyerter 22. _ _ _ _ _ _ „ - ™. ~ ~ - = — ~ — 

[0107] Moreover, the output (the 3rd output) from an inverter 22 and the output (the 3rd output, the 1st 
output) from an inverter 24 are inputted into the 4th logical circuit (the 2nd logical circuit) which 
consists of the NOR gate 25. 

[0108] Then, the output (the 2nd output) from the NOR gate 15 and the output (the 4th output) from 
the NOR gate 25 are inputted into the 5th logical circuit which consists of EX-OR (Exclusive OR: 
exclusive OR)30. The output (the 5th output, inspection output signal) of EX-OR30 is inputted into the 
checking pad (checking terminal) 3. and is taken out outside. 

[0109] That is, when both the gate driver 1 and the source driver 2 support the bidirectional scan, the 
NOR-gate output from a gate driver 1 and the NOR-gate output from the source driver 2 are inputted 
into EX-OR30, and the output of this EX-OR30 is connected to the usual input pad 4-5 and the 
installed checking pad 3. 

[01 10] And the Judgment of the quality whether the scanning circuit is operating normally By this ^ of 
the output (the last output) from the checking pad 3 in the timing which applied and observed the probe 
needle to this checking pad 3, and was beforehand set as it, and the output in the time amount before 
and behind that for example, it confirms that 1 is outputted to the timing set up beforehand and 0 is 
outputted to the other timing — things . 

[01 1 1] In addition, the Judgment of the quality of a scanning circuit is not limited to this, may apply a 
direct probe needle, for example, may observe the output of the NOR gate 15-25, and may perform it. 
[01 12] Moreover, the quality of a scanning circuit may be judged by observing the output of direct 
NAND gate 1 1 or NAND gate 13. NAND gate 21, NAND gate 23, an inverter 12 or an inverter 14. an 
inverter 22, or an inverter 24. In this case, it is applicable also to the driver which does not support a 
bidirectional scan. 

[0113] The combination in the above-mentioned logical circuit is not limited to what was mentioned 
above when same logic could be realized eventually. Moreover, the same function can also be given also 
not to the thing limited to positive logic but to the signal of negative logic. 

[01 14] Here, the shift register of a configuration of being shown in drawing 2 performs the bidirectional 
scan in a driver 1-2. Here. R shows that the shift direction is [ the shift direction effacing the left and 
phi ] a control signal from drawing Nakamigi for the right sense from and L 

[01 15] Shifting the inputted start pulse SP with one half of the periods of Clock CK, the pulse width of 
the shift data to output becomes one period of a clock. Usually, with means, such as letting a NAND 
gate pass or letting a frequency divider pass between contiguity outputs, the pulse width of the shift 
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data to output is set up so that it may become 1/2 period of Clock CK, so that the adjoining pulse may 
not lap. 

[01 16] What is necessary is for the delay circuit for [ which was set up beforehand ] carrying out time 
delay to be able to form the output of the. shift direction last stage of shift data with the shift register 
shown in drawing 2 , and the same shift register, and just to form the number of stages corresponding to 
a required time delay. 

[0117] In addition, the means for realizing a bidirectional scan is not limited to the above-mentioned 
shift register, and may obtain the input and output in a bond with an analog switch using the flip-flop 
shown in drawing 3 R> 3 (a) and (b). 

[01 18] Moreover, a driver 1-2 is not limited to especially the thing that can carry out a bidirectional 
scan, and may scan only an one direction. 

[0119] Below, an example of the production process of a active-matrix substrate is explained. 
[0120] First, after depositing an a-Si layer the whole surface on insulation 90. for example, a glass 
substrate, in order to make Si front face into a hydrophilic property, a thin oxide film is formed and the 
spin coat of the acetic-acid nickel water solution is carried out on it. 

[0121] Next, solid phase growth is performed at 600 degrees C for about 12 hours, Si02 film is 
deposited on it, and oxide films other than the part which forms the active region of a device are 

—removed. ^ =™ = ^= — - 

[0122] Then, high-concentration P+ ion is poured into some fields of the above-mentioned a-Si layer for 
an oxide film at a mask (15keV. 5x1015cm-2). and heat treatment is performed at 600 degrees C for 12 
hours. Then, Si02 film is removed. Si02 film is again deposited all over Si top, and oxidation treatment is 
performed for about 30 minutes by the oxidizing atmosphere which contains a hydrochloric acid at 950 
degrees C for about 2 hours. And it leaves the part used as the active region of a device, and 
unnecessary Si film is removed. 

[0123] By this, the scanning circuit of TFT and a driver 1-2 will contain the continuous grain boundary 
crystal silicon which is the polycrystalline silicon which promoted crystal growth according to the metal 
catalyst. 

[0124] It consists of the flattening film 97 which consists of gate dielectric film 95. a gate electrode. N+ 
(P+ ion) and P+ (B+ ion) impregnation. Si02. and BPSG, contact hole 97a. the metal (AISi) wiring 100, 
the SiNx film 96 and the interlayer insulation film 94 that consists of Si02. a light-shielding film, beer hall 
94a, ITO, or IZO one by one henceforth according to the usual poly-Si TFT formation process known 
well and the same process, and sequential formation of the pixel electrode 92 which is a transparent 
electrode is carried out. This forms TFT99 of a scanning circuit and a display. 

[0125] In addition. BPSG(s) in the flattening film 97 may be resin, such as acrylic resin and polyimide. 
[0126] Thus, TFT99 which consists of continuous grain boundary crystal silicon (CG-Si:Continuous 
Grain Silicon) which promoted crystallization according to the metal catalyst and was obtained has one 
about 2 to 2.5 times the mobility of this to the mobility of the conventional elevated-temperature poly- 
Si TFT having been about 100cm2/V-sec. 

[0127] In addition, even if the scanning circuit of TFT and a driver 1-2 is not limited to CG-Si and 
consists of p-Si (polish recon). the same effectiveness as the above is acquired about the quality 
judging of a scanning circuit. 

[0128] Moreover, the scanning direction (shift direction) change of the bidirectional scan in a driver 1-2 
may change the signal to L-R of a clocked inverter, or setting out of an analog switch, as shown in 
drawing 2 or drawing 3 R> 3. The change to an input and the last stage output may be performed using 
an analog switch 51-52, as shown in drawing 5 . 

[0129] An analog switch 51-52 is based on a scanning direction change signal from the electronic- 
circuitry section, and is analog switch 51 — or an analog switch 52. — Either is chosen and it is turned 
on. 

[0130] When analog switch 51 — is ON, in a gate driver 1, start pulse G-SP is shifted from the 1st step 
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to the m-th (last stage) step as shift data. Moreover, in the source driver 2, start pulse S-SP is shifted 
from the 1 st step to the n-th (last stage) step as shift data. 

[0131] And the logistic of the output from the m-th step in a gate driver 1 and the output from the n-th 

step in the source driver 2 is inputted and carried out to EX-OR (logical circuit)50. 

[0132] And after start pulse S-SP or start pulse G-SP is inputted, when the output (output) from EX- 

OR50 after the time amount set up beforehand is 1 and the output in the time amount before and 

behind that is 0, it is Judged with the gate scanning circuit and the source scanning circuit operating 

normally. 

[0133] On the other hand, also when analog switch 52 — is ON, a logistic is carried out like the time of 
analog switch 51 — being ON (however, the time of analog switch 51 — of a scanning direction being 
ON and an opposite direction), and the quality of a scanning circuit is judged. 

[0134] As shown in drawing 6 , to NAND gate 21 and inverter 22 which are shown in drawing 1 , and 
juxtaposition moreover, EX-0R61 EX-OR62 is connected to NAND gate 23 and an inverter 24, and 
juxtaposition. The output from an inverter 22, and the output from EX-0R61 furthermore, to the NOR 
gate 63 The quality judging of a scanning circuit may be performed by inputting the output from an 
inverter 24, and the output from EX-OR62 into the NOR gate 64, and inputting the output from the NOR 
gate 63, and the output from the NOR gate 64 into EX-OR65. 

[0135]_Thejeby, either a gate scannjng_circuit gr^the source^scanning circuits cannot operate normally, - 
but it can detect that this predetermined value ("1") is outputted except the timing to which a 
predetermined value (for example, "1") should be outputted. [ in this case ] 

[0136] In addition, although the gestalt of this operation was explained using a liquid crystal display as a 
display, it is not limited especially and effectiveness with the same said of the display using light emitting 
diodes, such as other electrophoresis or organic electroluminescence (electroluminescence), is acquired. 
[0137] Moreover, the output of the above-mentioned scanning circuit may be divided by the multiplexer. 
Thereby, cutback of a tooth space and reduction of the number of stages of a shift register can be 
aimed at. Moreover, a scanning circuit can be inspected in the larger range. 

[0138] Furthermore, in the scanning circuit, you may have a phase contrast detection means to detect 
phase contrast with the output of the shift direction last stage of the shift data corresponding to the 
start pulse and it which were inputted. 

[0139] Thereby, it is the output of a start pulse and the shift direction last stage of shift data, and a 
scanning circuit can be inspected with a sufficient precision using the output which was set up 
beforehand and which was made by carrying out time delay. 

[0140] [Gestalt 2 of operation] It will be as follows if the gestalt of other operations of this invention is 
explained based on drawing 7 . In addition, in the gestalt of this operation, about the component which 
has a function equivalent to the component in the gestalt 1 of operation, the same sign is written in 
addition and the explanation is omitted. 

[0141] The liquid crystal display concerning the gestalt of this operation is equipped with gate driver 1 
and the source driver 2 with the bidirectionally switchable shift direction, and the input pad 4-5 like the 
configuration shown in drawing 1 in the gestalt 1 of operation, as shown in drawing 7 . 
[0142] Although outputted from the last stage corresponding to the shift direction, according to the 
scanning direction change signal inputted, the output corresponding to one of the shift directions is 
chosen from gate driver 1 and the source driver 2 by the analog switch among both directions. 
[0143] the selected output — as it is — or it is delayed and is inputted into EX-OR76. 
[0144] Moreover, in the gestalt of this operation, three kinds of image display formats (display mode) are 
changed and used based on three kinds of display-mode change signals (M0DE1 signal. M0DE2 signal, 
M0DE3 signal (inside MODEL MODE2, and MODE3 of drawing 7 )). Here, when all of three kinds of 
display-mode change signals are inputted into input pad 75 — in the combination of 0, it branches from 
the middle of wiring of a display-mode electronic switch, is inputted into the NOR gate (the 2nd NOR 
gate) 72 of 3 inputs, and changes to a static test mode. An example of the combination of three kinds of 
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display-mode change signals is shown in the following table 1 . 
[0145] 



[A table 1] 




M 0 D E 1 


M 0 D E 2 m^ 


M 0 D E 3 


M 0 D E I 


1 


1 


1 


MO D E 2 


0 


1 


I 


M 0 D E 3 


1 


0 


X 


TEST 


0 


0 


0 



[0146] Here, M0DE1 signal, M0DE2 signal, and MODES signal are DC level for a display change. 
Moreover, only this part of being in a table 1 with "x" puts that a pulse signal comes out for example, at 
the time of a blanking. All scan outputs at this time (non-display field), for example, the vertical field of a 
screen, will be in the condition of ON (H). and, thereby, a black indicative data will be written in a pixel. 
[0147] That is, in the case of a static test mode, three kinds of display-mode change signals are 
inputted into the NOR gate 72 through the analog switch driven with the output of the NOR gate 71 (the 
1st NOR gate). 

[0148] And PCG (precharge control si£nal)^is sepajgted from the precharge control line by^the_ output of 
the NOR gate 72, instead the output of EX-OR76 is connected to the input terminal 74 of the precharge 
control line through an analog switch with it the specific signal line which does not influence actuation of 
a scanning circuit, and here. 

[0149] Here, the small capacitor 73 for memory (non-assisting capacity) is connected to each input of 
the NOR gate 72. For this reason, after a static test mode is set up, even if 1 is inputted into one of the 
input pads 75 and the NOR gate 72 is separated from three kinds of display-mode change signals with 
an analog switch, the condition of having been set as the static test mode is maintained with the 
capacity of a capacitor 73. Then, after sufficient time amount passes, a static test mode returns to the 
usual mode of operation (MODE 1-3) automatically. 

[0150] The output of above-mentioned EX-OR76 is automatically outputted to an input terminal 74, only 
when set as a static test mode. By applying a probe needle to an input terminal 74, and observing a 
signal, the quality judging of a scanning circuit can be performed by detecting whether the output of EX- 
OR76 is the timing 1 set up beforehand, and, other than this, is 0 then. That is, it can check that the 
scanning circuit is not operating normally by detecting 0 to the timing whose output must be 1, or 
detecting 1 to the timing whose output must be 0. 

[0151] There is no need of newly preparing a checking terminal, by this, and actuation of a scanning 
circuit can be inspected. 

[0152] Therefore, also when the tooth space in which new terminals, such as small high definition liquid 
crystal displays a small highly minute panel, mobile computing devices, for projections, etc., are prepared 
especially is small, the judgment of the quality of a scanning circuit can be ensured [ at high speed and ]. 
[0153] In addition, the combination of the display-mode change signal mentioned above is a mere 
example, and is not limited to the gestalt of this operation by the combination of a publication. 
[0154] [Gestalt 3 of operation] It will be as follows if the gestalt of the operation of further others of 
this invention is explained based on drawing 8 . In addition, in the gestalt of this operation, about the 
component which has a function equivalent to the component in the gestalt 1 of operation, the same 
sign is written in addition and the explanation is omitted. 

[0155] The liquid crystal display concerning the gestalt of this operation is equipped with gate driver 1 
and the source driver 2 with the bidirectionally switchable shift direction, the checking pad 3, and the 
input pad 4-5 like the configuration shown in drawing 1 in the gestalt 1 of operation, as shown in drawing 
8 . 

[0156] If clock G-CK and start pulse G-SP are inputted into a gate driver 1 and the shift direction is set 
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in the 1st direction, with the shift register in a gate driver 1. start pulse G-SP will be first shifted to it 
from the 1st step to the m-th (last stage in 1st direction) step as shift data synchronizing with clock G- 
CK. In addition, at this time, a switch 84 serves as ON and the switch 85 serves as OFF. Moreover, for 
example, a switch 84 is set as OFF at the time of the hard flow scan by setting out which does not 
inspect, and it sets a switch 85 as ON. 

[0157] The output from the m-th step is latched by being held at a latch circuit temporarily. And with 
the 1st direction, the shift direction considers as an input the output changed namely, latched in the 2nd 
direction of an opposite direction, and is shifted from the m-th step to the 1 st (last stage, last stage in 
2nd direction) step as shift data one by one synchronizing with clock G-CK. 

[0158] And the last stage, i.e., the shift data transmitted to the 1st step, is latched by the latch circuit 
temporarily, and a logistic is inputted and carried out to NAND gate 81 with following start pulse G^SP. 
[0159] On the other hand, after the shift data transmitted to the n-th step are latched like a gate driver 
1 also in the source driver 2 temporarily, it is inputted again and transmitted to the 1 st step. And the 
shift data transmitted to the 1st step are latched temporarily, and a logistic is inputted and carried out 
to NAND gate 82 with following start pulse S-SP. 

[01 60] And the logistic of the output from NAND gate 81 and the output from NAND gate 82 is inputted 
and carried out to EX-OR80. 

[0161]J^he-output^of-EX=OR80 is4=^to4^he=timing=set^up beforehand^^and t^ 

scanning circuit can be performed by detecting whether it is 0 except [ its ]. That is. it can check that 
the scanning circuit is not operating normally by detecting 0 to the timing whose output must be 1 , or 
detecting 1 to the timing whose output must be 0. 

[0162] In addition, when it is made to correspond to a horizontal and vertical blanking, timing is adjusted 
and there is no blanking time amount, the m-th step and the momentary latch of the shift data in the n- 
th step do not matter, even if they do not carry out as a line. 

[0163] Moreover, the quality judging of a scanning circuit may be performed by performing the 

comparison with shift data and a start pulse, without using NAND gate 81-82. 

[0164] 

[Effect of the Invention] In the scanning circuit of the driver formed in the monolithic among the gate 
driver and the source driver, the indicating equipment of this invention as mentioned above Have fixed 
width efface and it synchronizes with a clock signal as shift data at a clock signal. The start pulse 
shifted in the scanning circuit of the driver formed in the monolithic is inputted a fixed period. A start 
pulse, It is the output of the shift direction last stage of the shift data corresponding to this start pulse, 
and the output which was set up beforehand and which was made by carrying out time delay is the 
configuration of it being inputted into the 1st logical circuit and inspecting a scanning circuit with the 1st 
output from this 1 st logical circuit. 

[0165] In order to make the pulse which has a certain fixed width efface into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0166] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
operating normally certainly. 

[0167] Moreover, the scanning circuit of a driver (actuation circuit) can be formed in the same process 
as a switching element from the driver being formed on a substrate at the monolithic. The effectiveness 
that it becomes unnecessary to form for example, the actuation circuit LSI separately later, and cutback 
of a manufacturing cost and simplification of a mounting process can be attained by this is done so. 
[0168] A clock signal and a start pulse are inputted into the scanning circuit of a driver by equipping the 
driver by which the indicating equipment of this invention was formed in the monolithic with the change 
means which changes the shift direction bidirectionally, and each 1st output in each shift direction is the 
configuration of it being inputted into the 2nd logical circuit and inspecting a scanning circuit with the 
2nd output from this 2nd logical circuit. 
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[0169] Thereby, according to the above-mentioned configuration, the effectiveness that the quality 
judging of the scanning circuit in both directions can be ensured is done so. 

[0170] In each scanning circuit of a gate driver equipped with the change means which changes the shift 
direction bidirectionally. and a source driver, the indicating equipment of this invention A clock signal 
and the start pulse which has fixed width of face and is shifted as shift data in a scanning circuit 
synchronizing with a clock signal are inputted a fixed period. The start pulse to the scanning circuit of a 
gate driver. It is the output of the shift direction last stage of the shift data corresponding to the start 
pulse to the scanning circuit of this gate driver. The output which was set up beforehand and which was 
made by carrying out time delay is inputted into the 1st logical circuit for every shift direction, 
respectively. While each 1st output from each 1st logical circuit in each shift direction is inputted 
[ both ] into the 2nd logical circuit, the start pulse to the scanning circuit of a source driver, It is the 
output of the shift direction last stage of the shift data corresponding to the start pulse to the scanning 
circuit of this source driver. The output which was set up beforehand and which was made by carrying 
out time delay is inputted into the 3rd logical circuit for every above-mentioned shift direction, 
respectively. Each 3rd output from each 3rd logical circuit in each shift direction is inputted [ both ] into 
the 4th logical circuit, and the 2nd output and the 4th output are the configurations of it being inputted 
into the 5th logical circuit and inspecting both scanning circuits with the 5th output of this 5th logical 

"^circuit: 

[0171] In order to make the pulse which has a certain fixed width of face into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the nriiddle, it is 
not accidentally recognized as an inspection signal. 

[0172] Therefore, it can judge whether the quality judging of a scanning circuit, i.e., a scanning circuit, is 
operating normally certainly. 

[0173] consequently — for example, also in the small high definition displays a small highly minute panel, 
mobile computing devices, for projections, etc., the effectiveness that the quality judging of a scanning 
circuit can be ensured is done so, without being accompanied by the increment in area, or complication 
of a circuit. 

[0174] The display of this invention is a configuration equipped with the checking terminal to which the 
5th output was connected. 

[0175] thereby, it is in part — it is — the logical circuit of an easy configuration can be outputted to 
one checking terminal (for example, pad) as one signal through the output of the last stage of all 
scanning circuits. The effectiveness that the quality judging of a scanning circuit can be performed is 
easily done so by following, for example, applying a probe needle to a checking terminal. 
[0176] The indicating equipment of this invention among a gate driver and a source driver at least one 
side It has the analog switch which chooses the output and start pulse of the change means which 
changes the shift direction bidirectionally, and the last stage of one of the shift directions. In each 
scanning circuit of both drivers A clock signal and the start pulse which has fixed width efface and is 
shifted as shift data in a scanning circuit synchronizing with a clock signal are inputted a fixed period for 
every shift direction. Both the outputs from the last stage of both scanning circuits are the 
configurations of it being inputted into a logical circuit and inspecting both scanning circuits with the 
output of this logical circuit. 

[0177] In order to make the pulse which has a certain fixed width efface into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0178] Therefore, the quality judging of the scanning circuit in both directions, i.e., a scanning circuit, 
does so certainly the effectiveness that it can judge whether it is operating normally, with an easy 
configuration. 

[0179] The display of this invention is the configuration of judging whether the scanning circuit operating 
normally, in inspection of a scanning circuit by detecting the last output among the outputs from the 



-19- 



scanning circuit and logical circuit for using for the inspection after the time amount beforehand set up 
after the start pulse was inputted. 

[0180] That is, after a start pulse is inputted, this last output [ in / in the last output after the time 
amount set up beforehand / the time amount before and behind that ] is a configuration Judged as the 
scanning circuit operating normally, when becoming a different predetermined value. 
[0181] When a NAND gate and an inverter to the 2nd logical circuit consists of the NOR gate in the 1st 
logical circuit and the output of the shift direction last stage of a start pulse is specifically 0 or 1, After 
a start pulse is inputted, when the 2nd output after the time amount set up beforehand is 1 or 0 and the 
2nd output in the time amount before and behind that is 0 or 1 , a scanning circuit is a configuration 
judge that is operating normally. 

[0182] Or the 1st logical circuit and the 3rd logical circuit From a NAND gate and an inverter, the 2nd 
logical circuit and the 4th logical circuit from the NOR gate When the 1st output and the 3rd output 
corresponding to each start pulse after the time amount beforehand set up after the 5th logical circuit 
consisted of Exclusive OR and each start pulse was inputted are 1 and the 2nd output and the 4th 
output are 0, When the 1st output and the 3rd output in time amount before and behind that are 0 and 
the 2nd output and the 4th output are 1 , both scanning circuits are configurations Judge that are 
operating normally. 

[0183] The easyjudgment function for a logical circuit=can be given by this* and it-canjudge^whether the 
scanning circuit is operating normally by whether the output which is the timing set up beforehand 
comes out. 

[0184] Therefore, the effectiveness that the quality of a scanning circuit can be Judged with a high 
speed and a sufficient precision is done so. 

[0185] The display of this invention is a configuration equipped with the delay means which was set up 
beforehand and which carries out time delay, when only a predetermined number of stages shifts the 
output of the shift direction last stage further. 

[0186] Thereby, with an easy configuration, it is the output of a start pulse and the shift direction last 

stage of shift data, and the effectiveness that a scanning circuit can be inspected is done so using the 

output which was set up beforehand and which was made by carrying out time delay. 

[0187] The indicating equipment of this invention is the configuration that a delay means is a shift 

register. 

[0188] This does so the effectiveness that a scanning circuit can enable a shift in both directions, with 
an easy configuration. 

[0189] When the output after the time amount to which the display of this invention was beforehand set 
after the logical circuit consisted of Exclusive OR and the start pulse was inputted is 1 and the output 
in the time amount before and behind that is 0. both scanning circuits are configurations Judge that are 
operating normally. 

[0190] It can judge whether the scanning circuit is operating normally by whether the output which is 
the timing set up beforehand comes out by this. 

[0191] Therefore, the effectiveness that the quality of a scanning circuit can be Judged with a high 
speed and a sufficient precision is done so. 

[0192] When inputted in a specific combination which has two or more display modes which can be 
changed with the display-mode change signal inputted, and has a display-mode change signal, the 
display of this invention By separating the original signal which outputs the output of a logical circuit to 
the signal terminal in the signal wiring which does not influence actuation of both scanning circuits, and 
is inputted into signal wiring from this signal wiring It is the configuration of Judging whether both 
scanning circuits operating normally using the output in the timing set up beforehand. 
[0193] Thereby, it can consider as the mode in which the quality judging of a scanning circuit is 
performed, with the combination of a display-mode change signal. Moreover, the quality Judging of a 
scanning circuit can be performed according to the output in a certain timing. 
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[0194] Therefore, the quality judging of a scanning circuit, i.e., a scanning circuit, does so the 
effectiveness that it can judge whether it is operating normally, with an easy configuration. 
[0195] The 1st NOR gate where, as for the display of this invention, a display-mode change signal is 
inputted. Only when all display-mode change signals are 0, with the analog switch which is equipped with 
the 2nd NOR gate where the output from the 1st NOR gate is inputted, and is driven with the output 
and its reversal output from the 1st NOR gate When the output from the 1st NOR gate is 0, pull-up of 
all the inputs to the 2nd NOR gate is carried out. And after a display-mode change signal is inputted into 
the 2nd NOR gate from the 1st NOR gate Even if it changes to the combination from which a display- 
mode change signal differs after that, it is the configuration that fixed period maintenance of the input 
state of the 2nd NOR gate is carried out at capacity, by separating the 2nd NOR gate by the analog 
switch. 

[0196] There is no need of newly preparing a checking terminal, by this, and actuation of a scanning 
circuit can be inspected. 

[0197] Therefore, also when the tooth space in which new terminals, such as small high definition liquid 
crystal displays a small highly minute panel, mobile computing devices, for projections, etc., are prepared 
especially is small, a high speed and the effectiveness that it can carry out certainly are done so for the 
judgment of the quality of a scanning circuit. 

^C0J.98]Jnhe-driverLby_which-the-indicating.equipment-of--thisJnvention^was-formed« 

equipped with the change means which changes the shift direction bidirectionally. In the scanning circuit 
of the driver formed in the monolithic among the gate driver and the source driver Corresponding to 
each both directions, have fixed width of face and it synchronizes with a clock signal as shift data at a 
clock signal. The start pulse shifted in the scanning circuit of the driver formed in the monolithic is 
inputted a fixed period. After a start pulse is shifted in the 1st direction and transmitted to the 1st 
direction last stage, a change means Change the shift direction in the 2nd direction from the 1st 
direction, and the shift data transmitted to the 1 st direction last stage are held further temporarily at a 
latch circuit. Or it is the configuration of inspecting a scanning circuit using the shift data which the 
direct input was carried out to the scanning circuit as data shifted in the 2nd direction, were shifted in 
the 2nd direction synchronizing with the clock signal, and were transmitted to the 2nd direction last 
stage (namely, input side of the 1 st direction). 

[0199] The signal which serves as a basis of a judgment spatially by this at a shift entry-of-data side 
returns. For this reason, the effectiveness that complication of wiring is avoidable is done so by being 
able to judge whether in both directions, the quality judging of a scanning circuit, i.e., a scanning circuit, 
is operating normally, and the excessive terminal for inspection and a long signal taking about, and losing 
wiring. 

[0200] The indicating equipment of this invention is the configuration of judging whether the scanning 
circuit operating normally, by inputting into a comparison or a judgment logical circuit the start pulse 
inputted into the degree of the start pulse which became shift data in the scanning circuit of the driver 
formed in the monolithic as the shift data transmitted to the 2nd direction last stage. 
[0201] In order to make the pulse which has a certain fixed width efface into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0202] Therefore, the effectiveness that the quality judging of a scanning circuit, i.e., the judgment of 
whether the scanning circuit is operating normally in both directions, can be ensured is done so. 
[0203] As for the indicating equipment of this invention, in the shift data transmitted to the 2nd 
direction last stage, it is desirable to judge whether the scanning circuit is operating normally by whether 
a predetermined value is outputted after the time amount beforehand set up after the start pulse used 
as these shift data was inputted. 

[0204] It can check that the scanning circuit is not operating normally by detecting 0 by this to the 
timing whose output must be 1, or detecting 1 to the timing whose output must be 0. 
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[0205] Moreover, a driver can be made to few fields of the periphery of the pixel array field on a 
substrate. Therefore, small sum edge-ization of a substrate can be attained as compared with the case 
where the actuation circuit LSI is connected with a TAB mounting method and a COG mounting method, 
and this does so the effectiveness that the miniaturization of a display can be attained. 
[0206] The display of this invention is the configuration that a scanning circuit consists of the 
polycrystalline silicon or polish recon which promoted crystal growth according to the metal catalyst. 
[0207] This does so the effectiveness that a scanning circuit can be formed on a substrate, at the low 
process temperature of 600 degrees C or less. 

[0208] The display of this invention is liquid crystal, electrophoresis, or a configuration that displays a 
pixel using organic electroluminescence. 

[0209] This does so the effectiveness that it can consider as a liquid crystal display, a 
electroluminescence display, etc. 

[0210] As for the indicating equipment of this invention, it is desirable to have a phase contrast 
detection means to detect the phase contrast of a start pulse and the output of the shift direction last 
stage of shift data. 

[021 1] According to the above-mentioned configuration, the effectiveness that the quality judging of a 
scanning circuit can be performed is done so with a phase contrast detection means to output phase 

xontrast,^using^the_output-which-is^an^output»ota-start,pulse-andjthe-shift-direction-last-stage_of-shif^ 

data, and was set up beforehand and which was made by carrying out time delay. 
[0212] A change means is a clocked inverter and the indicating equipment of this invention is the 
configuration that the shift direction is changed based on the input value to a clocked inverter. 
[0213] Thereby, the shift direction is changed by setting some clocked inverters to OFF, and the 
effectiveness that the quality of the scanning circuit in both directions can be judged is done so. 
[0214] The indicating equipment of this invention is the configuration that the output of a scanning 
circuit is divided by the multiplexer. 

[0215] Thereby, the number of scan signal outputs to the number of stages of a shift register can be 
increased, and the cutback of a tooth space can be aimed at. Moreover, the effectiveness that the lap 
of a pulse output can be set as arbitration is done so. 

[0216] The scan circuit conditioning approach of this invention is the configuration of judging whether a 
clock signal and the start pulse which has fixed width of face and is shifted as shift data synchronizing 
with the above-mentioned clock signal being inputted into the scanning circuit of a driver a fixed period, 
and carrying out a logistic using a start pulse and the output of the shift direction last stage of the shift 
data corresponding to this start pulse, and the above-mentioned scanning circuit operating normally 
based on the result. 

[0217] In order to make the pulse which has a certain fixed width efface into the inspection signal used 
for inspection and to carry out a logistic by this, even if there are other pulses etc. by the middle, it is 
not accidentally recognized as an inspection signal. 

[0218] Therefore, the quality judging of a scanning circuit, i.e., a scanning circuit, does so certainly the 
effectiveness that it can judge whether it is operating normally. 

[0219] The scan circuit conditioning approach of this invention is the configuration of judging whether 
the scanning circuit operating normally, by carrying out a logistic in each shift direction, and carrying out 
a logistic further using the count result corresponding to each shift direction using a start pulse and the 
output of the shift direction last stage of the shift data corresponding to this start pulse, when the shift 
direction of shift data can change bidirectionally. 

[0220] This does so the effectiveness that the quality judging of the scanning circuit in both directions 
can be ensured. 

[0221] In each of two scanning circuits, the scan circuit conditioning approach of this invention is the 
configuration of judging whether both scanning circuits operating normally, by carrying out a logistic 
further using those count results, after carrying out a logistic. 
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[0222] Thereby, the effectiveness that the quality judging of a scanning circuit can be ensured is done 
so, without being accompanied by the increment in area, or complication of a circuit also in the small 
high definition displays for example, a small highly minute panel, mobile computing devices, for 
projections, etc. 

[0223] The scan circuit conditioning approach of this invention a clock signal and the start pulse which 
has fixed width of face and is shifted as shift data synchronizing with the above-mentioned clock signal 
Input into the scanning circuit of a driver a fixed period, and shift data are shifted in the 1 st direction. 
After transmitting to the last stage in this 1st direction, it holds to a latch circuit temporarily. The 
output of the last stage [ in / the shift direction is changed to the 1 st direction of the above in the 2nd 
direction of an opposite direction, and the shift data transmitted to the last stage in the 1st direction of 
the above are further shifted in the 2nd direction of the above, and / this 2nd direction ], It is the 
configuration of judging whether the above-mentioned scanning circuit operating normally using the 
following start pulse. 

[0224] This does so the effectiveness that the quality judging of the scanning circuit in both directions 
can be ensured. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the outline configuration of the liquid crystal display 
concerning one gestalt of operation of this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of a shift register. 

[Drawing 3] (a) is the circuit diagram showing the configuration of a flip-flop, and (b) is the circuit 

diagram showing the configuration of A shown in (a). 

[Drawing 4] It is the timing chart which shows the actuation actuation in the shift direction of a start 
pulse. 

[Drawing 5] It is the circuit diagram showing the configuration in the case of using an analog switch for 
the change of the shift direction. 

[Drawing 6] It is a circuit diagram at the time of connecting the NOR gate and EX-OR to the source 
driver shown in drawing 1 further. 

[Drawing 7] It is the circuit diagram showing the outline configuration of the liquid crystal display 
concerning other one gestalt of operation of this invention. 

[Drawing 8] It is the circuit diagram showing the outline configuration of the liquid crystal display 
concerning one gestalt of further others of operation of this invention. 

[Drawing 9] It is the sectional view showing the configuration of the outline of a liquid crystal display. 
[Drawing 10] It is the circuit diagram showing the outline configuration of the conventional liquid crystal 
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display. 

[Drawing 1 1] (a) is the circuit diagram showing the outline configuration of other conventional liquid 
crystal displays, and (b) is the circuit diagram showing the configuration of the shift register shown in (a). 
It comes out. 

[Drawing 12] It is the circuit diagram showing the outline configuration of the conventional liquid crystal 
display of further others. 
[Description of Notations] 

1 Gate Driver (Driver) 

2 Source Driver (Driver) 

3 Checking Pad (Checking Terminal) 

11 NAND Gate (1st Logical Circuit) 

12 Inverter (1st Logical Circuit) 

13 NAND Gate (1st Logical Circuit, 1st Logical Circuit) 

14 Inverter (1st Logical Circuit. 1st Logical Circuit) 

15 NOR Gate (2nd Logical Circuit, 2nd Logical Circuit) 

21 NAND Gate (3rd Logical Circuit) 

22 Inverter (3rd Logical Circuit) 

^3-NAND-Gate-(3rd-Uogieal-GircuitH siHLogieal-Gireuit)— ™~ 

24 Inverter (3rd Logical Circuit. 1 st Logical Circuit) 

25 NOR Gate (4th Logical Circuit. 2nd Logical Circuit) 
30 EX-OR (5th Logical Circuit) 

50 EX-OR (Logical Circuit) 

71 NOR Gate (1st NOR Gate) 

72 NOR Gate (2nd NOR Gate) 
76 EX-OR 

81 NAND Gate 

82 NAND Gate 



[Translation done.] 



-24- 



mB^mmfff (jp) 



(12) ^ 



i|t fl= « (A) 



#112003-271109 
(P2003 -271109A) 
(43)41^11 B ¥^15# 9 25 H (2003. 9. 25) 



(51) Intel.' I»SIJIE# 
G 0 9 G 3/36 

G0 2F 1/13 101 

1/133 5 5 0 

1/1345 

1/167 



F I 

G 0 9 G 3/36 
G 0 2 F 1/13 
1/133 
1/1345 
1/167 



10 1 
5 5 0 



f-73-r(##) 

2H0 8 8 
2H0 9 2 
2H0 9 3 
SCO 0 6 
5 CO 8 0 



f/mm^ ms^ m^aysm ol (± 21 m SMM\zm< 



4$S2002-75055( F2002-75055) 



(22){tiBiB 



7jEfil4^ 3 ^ 18 B (2002. 3. 18) 



(71) USA 000005049 





(72)5^1^ Ai^^m ^ 

;^EiS:*:E*p!r«»KS«i»r22#22-^ 

(72)920^ d# ^ 

:*:l®^K*prf&»KS«lBr22»22-^ 5^ 

(74)'f^aA 100080034 

#3a± m «H 



(54) [96i»(o«i}i] m^m^^-cf'f:<07&^m(^m 



(57) [^*^] 

t L T ^ D {= ^ (C 1^ ^ b T y - h h* ^ ^ A' 1 S> -5 

^ nfcR# r^iiiM L T ;s $ nfc ai ;^ t N A N D y- h 

1 3i5j;OJ-f >A'-3' 1 4, NAND^r--h 2 3i5j:aJ 
-f >A*— ^5' 2 4{CA:^$n?>. OA—:? 14-24© 



30 11 



t>- j"i I a I a I — jn^ijjTjJ -o^ 



I 



IS 



1 



13 



^132003-271109 (P2003-27n09A) 



(2) 

J 

\^^^/-<t^m^^ ±gBy-h h*5-1■A'i3J;l^'±t^y- 
7. H ^ A'© -5 ^ «'>yi < t -:^r<7D H ^ A'*^a«± 

_2_b.x - rJ' © 7 h S:is]**^ao m :f] x&^jr.v _ ? felS 

mzxti-^ti. mmi<DWBmm^f}^^o:)'^i(Dmti\z^ 
tw*5« 2 ] ^y*)i^y{7 izm^^rLft±m k ^ a*« 

[i»*^3] -7v^)i;7.mzum^n^mm^mm-A\z 
ti;t7-r >(Dmm\zv'-^m^'S:'^i/^'t^tztb<D'j-7. 

j^H^-f A®#^S[HliJS(c«. i'P^/i^ft^i, — ^(0 
b T±t2^s [His&T 7 h $ X ^ - h A;P7. t 

gy- h K^-f A*ro^*lHl8S'\©X:5'- hA;i'X(c**j6 
m 1 tU;^ti#icm2ifeSl5i?&trA:'3$n^-:&. 

±fBV-X K^-f A-^^SlHlK'v^OT.^- t. 

^ V -X K 7 -f /tw^ltlHlK'v.©;^ ^-h /•\)V7. \znP& 
-r^-yy Y=f-9<r>=yy h*i6]fti65®om:^-e&-DT, 

7 h;&iS]cri:ic:^n-enm3iiS(HiKicA;'3$n, 

±IB&>!r©->7 h*|6]lc:^lt5#M3liaiHlK3&»^<D# 

^3ai*«^^icm4iia(HiKicA*sn. so 



2 

±fB^2ttl;0i:±fem4m:'3i:fi. ^SifeaiHlSSlCA:^ 

ntzv^ y<r)mmz7'-^m^^^^t^Tz.^<Dv-7. 

igBiS^K^^f A©3-^i!>i^C< v'^ h;^l^2: 

^D«;;i7(l#i:. vXh^'-^'tLT 
±tBi7 p i'm^tC|Hl^LT±tB^«(Hl?ST->7 hsn 
ST.^- hA;U7.i:*t-^OJlffiTA;0$n> 
±fBffi**liISS©«*|g*i^©Hi:*jtt, ^^tr^aiggSlr 

[|»*JS6] ±tB^SlHl8&©«IS«, ±IBX5'-hA;U 
X*iA:^^nT*^e>^i*B9:5£^n^c:B#K«®, ±IS^* 

\zm^^tz.^(DlMi^^m^^^XS±MmW^^ii^^(D 

tt-sw*« 1 yili b 5 oviTti*^ 1 imiBKcDa^ss 

Mo 

[W*JS7] ±tBX^-hA;i.x*^A:^>$nT;)^e>^iii) 
^«sn;ti^ra^©±8B«*l©UJ:^*t, ^©B5«<cii#ra 

:fe S Rft i^© Ub :^ t S RJrS © fit <h 5 «^ 
tC> ±IB^4lHlSS«IE#tCftf^tTl^-5iW^-r-5C:t 

-f >/N*-^'<h*^^). ±s3^2©iia[HlgSf4NORy-h 

±tB^*lllgSHiE^lCi!)f^LTVi^t#iJ«$n^:i 

[»*]19] ±tB^lliai51^:fe<J;tX±tBII3iiaiHl!g 
«. NANDy-ht-f >A*-5'<i:A^6. Jil2^2ISa 

^5iiS(iI%(^Exclusive OU^^^UO. 

±tB&X - h /I JUX *i A;^ ^ nXA^ ^46^^ $ tlfc 

p^ftm©. ±i^^x^-bA)vx\ztt^s-r^±sd.m 1 ai 

**icfct;m3ai**nTfeD. ±iEm2m*;fecti;^4 
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^m^m 1 ^ctv^L 9 (7)iri-rn*^ 1 3nci2«©g^g«, 

Ci»d<]«l 2] ±fBifeSlfiISS(JExclusive m)^^tiK>. 

[M*«l 3] A;^$n-5a^^-HW#m#tcJ:oT 

©lif^ {c L fj; I ^fi^lB^ tr *5 -5 ft tc m ^ 

> y *5 -5 ±fB m :^ * ffl T ±IBM^* ass*? lE^- 
5 (CfB^W^^Sfio 

C^*]«14] ±fB«^^:-H«S«^*iA:bSn^m 

*-5<i:#lcroi9-. ±fBmi NORy- h*^?>«ai;^*^A 
:^ m 2 N O R y*- h t Srtt A , 

±tBS 1 NORy- hA^e.roai^'jii J: c/J-eosteai:*jt 

^'omm^n^T-^u^x-i y^\z^K). JiJb^ino 

R h?!)^ 6 OtB:^*^* 0 ® <t #±fB|g 2 N O R y- h 

«A:^*^-r'^Ty;i/7-y:/$n, ±tBa*^-K 

^#m^*^±tBm 1 N O R y- h ±IBm 2 N O R y 

-vxzKti^ntzmt. 't<D'^±.m^7^^=^-\'mmm^ 
*^*s?tc -5 tc ^{b u T , ±iBii 2 N o R y- 

h D ^9^7. -f y 5" J: 0 « 0 ^ S nr -& d t J; 

0. iLie.^2iiORf-Y<DXfj^mi)^^m\z~-&mii 
s. 

5] •7h^)^xmzmm-^n^mmt:umk 

7K^-fA't<£ti;l. ±iBy-h K^'f/'tfeitXJiieV 

± ic y U >- i7 ic JgfiE ^ n^cS^gS 13 *3 t^T. 
^ y u -> y ^ icjBfS $ tifc±fB H ^ y\'{i±iB -> 7 h 

\p^^w.:f5mzm*)mx^mm^Wi^m^., 



(3) 

T, i/P-y^^t^t. -^<0*g€:WL. v^hx-^i 
bT±tBi'0->i7<f^{C|llS8bT. ty U>'-;/i7lC}gfig 
^nfcitBH^-f A*(D^iElHlg8T->7 H$n?)X37-h 

±.%Z7.9-vn)V7.ti^mi^\«\\ziyyh^n. 
m2*rS]'N->7 h-r«.x-3i'<!:bT±IB**(s]jJSlCifi» 

A;^j$nT, ±Ei7a<;/i7ffi^icrawbT±iB^2:&ifi] 

cw*«i 6] ±.m%2:fj\p\mmm.^x^m^nfci^y 

hy'-^t. ty U v-;/;:7{C}gfig$n;t±fBh'5-f A'CD 

20 cD:;^trA;^^nfcX:$'-h/'N";i'X<h^. JtfeSfc«#iJ)£ 
Wimm^'^Xts^^z.h\z^r). ^Sdis&^'jE^icifif^ 

7] ±fBm2:6r[S]ft*igSTteiM$n^c;^7 
)V7.i)^xti^nxt^^^it>WL'&^ntzmm'mz. m-^o 

5 {ctB«©g^SM, 
{CtB«<DS^^«. 

T^if^jsi^ct^b 1 8«i.^-rn*u^tcfB«©a^^ 

So 

[W*«2 0] ±gBX^-hA;l'Xt±l3->7 

1 9 <Dti-rn*> 1 j^icsB«0g*g«. 

[i»*:K2n ±IB^S^m4. i7P-y^7 h-f >A*-^' 

gi7p.y^ h-f >/N'-^"v(DA:^jffi»cat^tiT. ±fB-> 

3, 5. 1 5(0t,i-rn*> l^trtB«0«*g«, 
im^m2 2] ±$i^^^^<D\iitlAi^)l^-:fl^i7^iZ 

j:o^m-^n^ct^i^^fr^mii^mifi^'^L2 o<d 
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h7^-^ t vx±m^ u y^fm\zmmvx'>y h^n 
mzxtiL. 

xyyh'r-^^'mi-)3^\zi^yv\^. m'm\:f5^\z^n 
i)««iasTe2ibfc^. -^y y^m^\z^n\^. -> 

Km2*|fiUC:fett-5**|g(7)tli;'3t> 

7. t ^ffl l^T±fH^* lfiIg§*tiE^(Ct()f^ LTl^ 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 0 1 1 (a) IC^Tct^JC. 

> <!: ^j«jcga ^ nfcftswT"- ^y^yh (D^mmz 

TFT (Thin Film Transistor) ?:^ATt^-5. y— 1- 



[0 0 0 4] TFT<hf^B^Bl<&:f^LT*f[6]-r-5J; 

[0 0 0 5] y-h H^-fAti, y-hA;i';^?rJB:;^m 

[0 0 0 6] y-XK^-fA'li. ->7hUv7>^ 

b'x:t 7^- ^ -y- > y U > b TSJ? $ nfc 1 fT»® IS 

[0 0 0 7] ZlilT, V—;^ K5-fAtt, 0 1 1 (b) 

JO 0 Q_^, z.(rii^3Mw^om7hhmmz. .hs-i'a' 

fct'T'^x-:$'Vvldeol • Vvideo2€:v-:7 hl/>'Xi5'T 
©nan U S ^ L 1/ i T D ^ 7. -f 5" 2r ^ U T -y- > U 

[0 0 0 9] gp*.. K^-r A*©^^co^s«, 
fo z-tuzj^o. mminmt$>t)itx\^y-( /-^DTBi^ 

[0 0 10] L;i^U;^t*^*e., CCD^^ftT-tS. 7°D->-x 

i7y3>mf3.i£fhm^nm<Dm^mm<D^oiz, mmm 

[0 0 11] ^fc. K^-f A'(D»)f^^^*> mmiKm(D 
^mv. i^&^mi&y (ommizu-oTi^ fz> 

[0 0 1 2] ^CT. 01 0 • 1 2{C^-rct^{r, 

[0 0 1 3] ;ICDJ;5IC. K^-rA'lilgS^aeii^^C 
K 7 -I" /N'(Hl?SlC«!c[!$/i^*Jb o i LT , m^(Dy^;m 

[0 0 14] 01 2lC;^-rj;^{C. y*- h H^'f 

Ai 0 1 • v-z K^'f Ai 0 2rtSfctt-e-ro^jagP«c 

Ay K 1 0 3- "^^^tt, COAy K 1 0 3 - lc:±gEH7 

-r /N'lc 43 tt -5 iHigswft sierotb ;'3 ^ 51 ^ m b T*5 
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[0 0 15] i|t^¥6- 1 9 4 4 2 1 

^u^^^m.^mmit-r^z.tt)^rt, bist (buii 

t-In Self Test) ^^mtifjizffo Z.t*^-C^^, 
[0016] 

mn^'Si^m^h^o mtz. mi o\z^r^o\z, y-h 
v\^^mm\zht)^t)^t>ib-r. ±^ummo)/-^y k^^j^^l 

[0 0 18] $^>tC> ;K;B«©A<;/ H*^it^^JllHl?StC 
«i^^nT^i5fcJ6< Z.<Dny F 1 0 3 •■•/O^'T >f^:^ t 
i.X\tfz'h%s ESD (Electrostatic Discharge : # 

[0 0 19] ^fc, ±fBi>^W«fi!cTtt. «tg^^(Z);^c 

[0 0 2 0] if%m\t. ±.wM^oimm^.\z^^ti-^n 
^m^-r^z.t\z$>^, 

[0 0 2 1 ] 

m<D^^m^m^t^tzJb\z. Thu>?xtRjcEssn^ 

SitJiXDV-;;^ H7-f A'tSriiA. ±gBy- hK^-f A' 
*J<tOf±IEV-;^ H7-f AW^^WiS^JaKt^j-^coh- 
^-f A75^»ffi±H^ y 'J iyyi7\zm^^ntz^7nmm\Z 

n;t±EK7'f A-(D^«iHi!Sicii, i^uy^mmi, - 



(5) 

8 

mmvx. ^y u ->->i7ic}gfi!t^n;t±ieH^<A'«^ 
i<Dmmm^\zxii-^n. ig^ico^siiPig&A^ecoigi 

■5, 

[0 0 2 2] ±t2««^ICcktl«. X^-hA^l/Xt^ 
[0 0 2 3] Z-mz^V)^ fe^— ^(Difi^W-r-S/IJl/X 

[0 0 2 4] tJ£oT. «*{C^4|pI8S»^SfiJ^, BP 

20 [ 0 0 2 5 ] ^ fc. H ^-r /N'*^*««±ICt y 'J V \Z 
J^^gSnxii^ciJcO, K^-fA (igiblEiSS) CD^S 

iniCj;D, ^JAti. ffiiftHlKL S I Sr^ 

[0 0 2 6] ±IB(D^^gS«. ^y 'J->>yi7lCj^J5g$ 

30 ltS#^i©ai:/j«^2©ifeg|filgSlcA:'3^?n. 

oz.tmj^vf'K 

[0 0 2 7] ±tB««figtcj;ntf. )«:*riPn{c*5tt-5^^ 

[0 0 2 8] *^B;!«S^gS(i. ±l2<0^aS:^^-r 

^tzsbiz, -?h'){7xmz^m-^ni>mm^^m'^\zm 
^-i-Atd^KSiic^ y u '^y^izm^^ntz^^mm 

;UXt*i-^«Jl^TA:^$n. ±tB':r-h K7< ACO 
^SlHlK'vroX^-hAjl.Xt. ^y-hK^-fA©^ 
aElHlK'^©;^^'- hAj|.;^{iM*&-rs->7 hx-^'©-> 
y h:^f^mmwc<D&tiX'$>-ox, ^^^m^^ntzmmm 
mvxti^nrzihtii:/)^. ±fe->7 h-^^r^rtii^n-? 
nmiiiaiHissicA^sn. ±fB&>«r«)->7h;^i6)ic:fe 
50 tts&^iiiaii8SA^e»<D§sita:^ti*ic^2iiaiHi 
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[0 0 2 9] ±IB©^fiKtCj;n«. fe^-«©i|B<&flrf 

CO 0 3 OJ fiEoT, ffiStC^«JISS©^S£J^,_fiP 
[0 0 3 1] ;in{CJ;i9. ^J;t«'h3«i«ffliM/-?^;i/, ^: 

[0 0 3 2] ±i2<D«^S««. »5ffi;^*««^$n^c 

[0 0 3 3] ±.m<Dmmz^n\t. -asa^-siiti^r© 

[0 0 3 4] 2|s:f||q<D«^g®«, ±ffi©glS^£<S^-r 

icfei^T, ±tSilh*7-i'A'cD5^'>7i< -> 

mommxxtj-^n. ±t^m^^m^<nmmmt)^^(Da!, 
t)i,i. mzmmM^izxti^n. mmm\Bi^(Diiit)\z^ 

[0 0 3 5] ±s2osiritir<fcntf. *5-^©ii**r 

[0 0 3 6] ttoT. S5»;3:«lfi!tT, litlllCjR:)&|6]Jw*3 



(6) 

[0 0 3 7] ±teco^^gaii, ^aiHig§©^atc43i'i 

[0 0 3 8] IP*,, h/^;W7.75^A;^^nT*i^^ 

^n^umm<Diiit)Ht^u^m^(Dmtti^m'^<,z. 
[0 0 3 9] A*^wtc«, mi(Dmmmmt. nand 

J^*- Jl-il>>''^--^ -t** ^ 2^JfeS|5I8&.«N O.R _ 

nT*^e>^feigs$nfcB#rBm®m2 ©m;'3*n sfcij 

OTSO, iE-(DH9«©^ratCi5tt-5^2<Dai:t»*«0*fc 

[0 0 4 0] *-5t,i«. miimaiiis&*3<to:m3^ai5i 
s§43j;ix^4iiaiPiss«NORy-hA^e., f^bmmm 

8S«Exclusive ORA^^.75:D. h/N°;l'X75^A:^$ 
*f^STS^im:^*5iCX?g3{il;^*nTS<?, ^2m;'3 

*3<i:r/m4[±s:^>*?0T*^t^, ^(Dmrnomrsizidi/i- 
^miihi]idj:zfm3ihtiii^ox'$>D. m2tiiti^j;.u 
30 ^4ai;^*nTfe^«^f3, M^ams&fiiE'^fcKif^L 

[0 0 4 1] ±fS©1ti«(CJ;n«. ^aiEl?§{CffiWj:W 

[0 0 4 2] fitoT. ^aiHlgSrofiS^i^ji, A^-O. « 
S a < *IJ^1- -5 :i i: *^*T' # -5 . 

[0 04 3] ±te<7>g5^s«tt. ->7 h;^iti]«i^©oai 

m^ommzn-^^iz'^yh^it^ztizj^io. 
40 "f^tbm^^nfcmmmm-^-^^mm^m^mxxi^^z. 

[0 0 4 41 ±ta<o#ifiEJcj:n«, mmum^x. 7.^ 

T'SoT. ^tbm^^ixrzmmmmvxn^titzihtii: 

[0 04 5] ±l2©S*S«tt. jiS^eti, v7 

i^;?- ^ -5 C i U li. 

[0 0 4 6] ±Mi(DmmzJ:tHt. ffiWiSfiKT. 

50 [0 0 4 71 ±ffi®S*SStt. iiSlHl!S**Exclusive 
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[0 0 4 8] ±tBa3i^fiKtc<j;n«\ ^s^ig^^nfc^-f 

[0 0 4 9] U-oX. ^aiHl^<D^5€r^jg, « 

[0 0 5 0] ±tecD^^gatt. A:^$nsa^^-K lo 

-S2^tC-A-;^.S-^^**®.m.^-mm-^Sg^*>-&-^-0.«l--^: 

m^'^xm^&m^ii^iEmzmi^Lxf^^^t^m^^nM-r 
[0 0 5 1] ±iB©«j«{Cckn«, a^^- 

[0 0 5 2] t^oT, IBim^«fiKT, ^SEIsISSCDaSW 
[0 0 5 3] ±K©«^gMtt. a^t-F«#{i^*^* 

-hf)^'b<Dihtii5^z:^^<DKmthti\z^y)mwj^n^T 30 

0a)ttm2NOR^'— h^(DXt}f)^-t^X-:f}l7 v 7" 

e,m2NORy-hi3A:^j$nfe^«, 

h'«]»©^*Wj:-5)ffi*^b-B-{r^^bbTfe, ^2 NO 
R y - h 7 ^ n ^ X -y 5^ I c J; 0 ^ D §8 ^ n T I i -5 :n 
iJCjcO. ^2NORy-h©A;^4^m7&^'$«(C-Sffl 

ra^^ s d t L vn 

[0 0 5 4] ±sB(D«fiX(Cctn«. ^fifflw^^&grfcIC 
[0 0 5 5] S!oT, /hS^»ifflA:^i;K tA*-f 

[0 0 5 6] *»Bg<^*5^gB«. ±fBro^g^^^-r 
j?tT^st--5fc«&oy-h K^-f Ai, ±feas?$n 



U ->>yi7tCJgeK$nfc±tBK^'f A^^^lfilSS 

±tB)K;&i^^n^'ntc:j^iSL'T, i7P-y^m^ 

— «<Di|iS:=tU, i>7 h7'-i$'tbT±fBi7D«yi7 

ft^tciwiWLT. 'J v-yi7ir}^fiK$nfc±fBK^-r 

J1»BT-A:*;^n, ±m7.^-h/-^)V^f)^mi:&m\zi^y 
h$n, ^i*i^«*ias-etejii$nfc«. ±ib«## 

->-7 h::^r6]S:mi*[^:^^5.m2:5r6](:«o#A. 
S^fc. ±tBmi:^ifn«*IS*TteiIsnfe±fB->-7 h 

Il2;^[efj'vv'7 h-r^y'—S' tl^X±?i^^m^\ZTB.m 

xti^nx. ±K^uy^mmzmmvx±tEm2:^m 

[0 0 5 7] ±tB©«fig(cj;n(i, ^mmziyy h^- 
^<Dxtimizm^<D'httt£ -5 m^A^'M o t < . c © 

[0 0 5 8] JitBO^^gMtt, ^2:fy|^ft^a^Te 
iHSnfcv^ h^'-^'i. ^:y Uv-y^^lCj^fiE^tircK 

;i.x®;^icHA:^7$nfcx^- h/i^uxt^, JtlJ*fc« 

fl^^SlHlifS'\A;'3-r?>CitcJ;D. ^«(5ISSdtjE#f: 
[0 0 5 9] Ji|2©#|*StC J; nidt, fc^— ^<D<i**-r 

fe, m<^xm(D/'^)ixfj.^*^$>-orztLxh. tn^m 

[0 0 6 0] t!foT. ^«lHlSS®a52|9J^. fiP%, 

%mmznoz.}^ti^x^^. 

[0 0 6 1] ±tB©a*SS«. ^2;^l6]«*IS$Tte 

rzx^-Yn)V7.ti^xti^ixxf)^<^^ii)WL'&^ntz.^fi[ 

]E#lCi!iftL.Tl^^^S7!)^€:#iJ^-r'5 i bin 

[0 0 6 2] ±^a)^^tcj:ntf, t^Aa, m;>3*nT 

^-suro^'f 5 >^T'0*^^ai$ nfco. ^^i^ii. 

-5 d i IC J: 0 > ^SlHF«S*iiE'^lc:l!)f^ bT 1^;^ C t * 
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[0 0 6 3] ^tz. H^-fA'^^, mw.±.\zii,\,-y^mm7 

[0 0 6 4] ±fe««^SM«, ^SlHl8S*^. ^MttiK 
tret Oi^SfiKfi&flga b^c^i^S V U a U V 

[0 0 6 5] ±IBC7)ffi»i£ICj:n«. 6 0 0"CJWT®(Sl.i 

[0 0 6 6] ±iBo«5?ss«. m^B. m.n.^m. ^tz 

itmmx.Ui7 hU)lS.^y±>7. (*«EL (OLE 
[0 0 6 7] -hSE<D«|fi£tCj;n«, «a|^«, JKSS^g 

[0 0 6 8] ±iB©«^S««, X^'-N/I^I/Xtv^ 

[0 0 6 9] ±m<Dmi^iz^rni. x^'-hA°;i/Xi. 
[0 0 7 0] ±IB<D«^gM«, wm^mt^. i^uyi; 

[0 0 7 1] ±IB©1gfiS;trJ:n«. 5R*|p]{c:fettf)^* 

[0 0 7 2] ±f2C0«^Sfi«, ^SlelSS»aj;b*^v;W 
5" y U -y- IC J: 0 ^i-fJ S n-5 C i: $ b l.^, 
[0 0 7 3] ±fB(Olf|fi£JrJ;n«, ->7hUi?X^(De 

[0 0 7 4] *^§B<D^*iHi8Si^**ffi«, ±fs<Dmm 
^mfk-t^rzit)iz. i;uy^mnt. -s©*i$:#b, 

->7 hy'-^tLT±id.^a-yi;mmzmm\^Xi^y h 
«lllJS{CA:^b. 7.^-h/^)V7,t. m7.^-h/^)U7. 

IE:^tc;«)f^bTli.5A^5*^S:*iJ3£-r-5 t *!Nrai bT 
[0 0 7 5] ±S2<D)|ifi£lCj:ntf, h A;ux 

^^snfci^raissbT^stifcUj^tsffltiT, 



(8) 

[0 0 7 6] ;inic=tt», fe-S)-^oitii^*-rs/t;px 

Tftfi(7)/^jU7>^C<i:*^*$)o/itbTt), -^n^r^r^T^tt 

(i^t bTlgi»-rs ttt^ii, 

[0 0 7 7] tifoT, 5tlltCS3E(Hl8ScDmS*lJ^, IP 
^4(ElS&*^IEl»»c:iii^bTl.i.&*^S*^©fiJ5£S:fT5 

[0 0 7 8] ±fBcD^SlHl8S^«:&S«, hT^-^' 

©->7 v^^iim-i5^\z'^m'^m&^'^. y.^- 

iiSH-Sb, &->7h;&|fi]tCMl£:bfcffmi^«Srffll/iT 

[ 0 0 7.9j.,±K<D«fiKir<fen«, Ji:&.isi(r*3it§^-a. 

[0 0 8 0] ±IB(0^«lHl?S^^:*ffe«. 2 0(0^^15] 

ii&(D^^tc*3i.iT. ^aii-»^bfc^, ^n^©n-»i^ 

20 gS*tiE«{Cl!if^bTliS*^S:*^**iJ^-r-5;ii:*W*b 
[0 0 8 1] ±fB«1«fig(IJ;n«. 0iJA«/hSi«^t«B/N° 

[0 0 8 2] *5e?^©^«lElES«^iE*fe«. ±t3©ggS 
^«*-r^^c«?)lc. ^o-yi^lf^t. -^cDti^^b, 

v7 v=f-^ iz\^x±M^uv^m^\zn%\^-z=yy v 

*|5l8S(cA:^b. ->7hx-3'*^l*[6j{ce^7hb, 

KSl:^|6]{r*Jlt^gi^aSTGi*bfc^> -B#^-;/5^ 

Hii^ic^itb, v7 h:&i^€:±SB^ 1 *i^ni«s*f:j^iS] 
(Dm2:^[^iz^r)m^. ±S3lli ;^(Si{c*3tt?>««§SS 

TteiH^nfcv-X hT^-^Sr^ SIC, ±12^ 2 ;&f6](c -> 

yhL. '^^2:^fin\ziHi^mm&i<Dmiot. -Any^ 

[0 0 8 3] ±fero^figlC<i:n«. M^\i^iZ^i^?>M^ 
[0 0 8 4] 

aicH-r-5*;^<D-j^®lcoi^T0i;^j:iib0 6. fcJ: 

[0 0 8 5] *ii;^o}gsiir*5tts}srB^^ss (a^ 

««bTt^-5. 

50 [0 0 8 6] 7i'X'r:^vh'ji7 7.»««. 0 9ic^-r 
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7.^ (JWT, TFT: Thin Fi Im TransistortsRFT^) 

9 9, ii^«ffi9 2, y-hin, mf^mum 

9 4, *5j;0tffia^«EII (JWT, CSIE^tf9:-r-5) 

9 3$*tTl^So 

CO 0 8 7 ] TFT9 9«, y-h^(Dy-h« 

®9i, y-hiie 

5, CG-S i IR9 8, ^«i3i^ 1 0 OttHlZi:. 

[0 0 8 8] ■^^\z. ::y^xais9 o±ic«, sue* 

[0 0 8 9] *f[^*1S±tr«*H^«S*igE$nT 

[0 0 9 0] dcT, isao3rei!iigaicov>TiJiig-r 
[0 0 9 1 ] m^B^in^mn. iaB^«*Tsfc86Jc, 

[0 0 9 2] t«JA«. *-5^r-h^$r?K^^*-rS« 

^©y- hIgtZTFT 9 9 ^ONtt^lcT^^r- K 

T 9 9^0FF«ffi(C-r-5y-hmJE7i^'Hliia$nTI.» 
— hlicDi^roTFT 9 9*^ONt*i^t;^j:0, 
Sr^T, y-hi^Wiaig1iffi9 2iCjat>'5. 

[0 0 9 3] ccDt#, mnnm^ 2\z^-xi^nitm.m 
*^*«?^««§fttc#tt$n5o c:pLTiii^«@9 2ir 

[0 0 9 4] «*lii®^^*:S:-Ie]^S-r-g) 1 7 U-A^ 

[0 0 9 51 c:©j:5»cLT. y-hHA^^H^^tt 

[0 0 9 61 £AT, y-h K^-f A*li3a:i;v->^ 

-fA-2OT^fiK, t3j:D:. ^ne.CDK7-rA*l • 2^*gfi)t 

d^lT. y-h K5-1'Al:feJ;lXV-;^H7-f A*2 
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[0 0 9 7] y-h K^-fA'i-^fi, xijn-jY mm 

[0 0 9 8] y-h K^-f/N'l iCti, i>P-;;i7G-CK 
(CK) io^n7.d>—hn)V7.G-S¥ifiXf3^n^. 
f- h K^-f A* 1 \Z^n^=y-y V Ui^T.iS' (^SlHlgS) 
i7D-yi'G-CK(ClSl«SbT, ^-r, 
10 ;PXG-SP (SP) *5^>7 h7^-^i:tTl®g;5^?> 

_[J3_0 a 9 ] U T , a ^) O UiiJ.tt.^ N A N 

oy-h 1 3i-f >A-^' 1 4 

[0 10 0] ^S:^[6]^#{i^tca;0. ->7h 

(^i*i6]*if,m2:^i«iifc) fljDSA^n, y- 

-CKtClBlffibT. 7,^- h/N°;l/7.G- S P*t->7 
-^'.hUTmSSTi^e laa (S«IIS) STv^h^n 

[0 10 1] ^LT, ^©lga*^^>©lli^;ti, NAN 

oy-h 1 1 t-f >A'-^ 1 2 td^e^-smi^aniBS 

[0 10 2] -f WN'-rS' 1 2i}^>E><Dmtl 1 tb 

30 :^;) :fcj:i;'f>A--^' 1 4*^e.©iU:^J (fgim^'J, ^1 
©as:^) «, NORy-h 1 5*^e);5:sm2|feS[HlgS 

2 ©iSSlElSS) tcA;'7^n^. 
[0 10 3]-:;^, V-X h*^-f/'\*2(C(i, i'D^yi'S 
-CK (CK) *3j;afX:S'-hA;|/7.S-SP 

hA;u7.) *^'A;'3^n-&. v-7. K^-f A*2 ^c^5^t-5>- 
•f, X:S'-hA;UXS-SP (SP) 

bTisa*>e.n®s («*ie) *T->7h$n^. z. 

[0 10 4] -5-LT, -€-(Ong:SA>^,(Dai:trtt, NAN 
oy- h 2 3 t-f >y\*-i5' 2 4 tAie);ia:-5^3iiSlHlK 

(mi<Dmmmm \zxt}^n^. 

[0 10 5] ^ibiZ, z^yhU'^7.^\ZJ:i3. ->7h* 
0 ^ n, V -X K ^-f A* 2 IC:felt-5 -> 7 

;U7. S - S P *i -> 7 h t"- 3' i L T n e S e. 1 g B 
(sue) *T'->7h^Fn*. dCT. ->7h5^-5'G) 

50 v-7h*ifi]SII©, ip-fe. c:^:TttiaB*»e><Ddi:^ 
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[0 10 6] ^bT, '^(r>\'^^t^i^(r>^-h\t. NAN 
[0 10 7] ^tz. -iyn-^i 2ip^<D}i^,fi (matii 
2 oDiiaiiigs) »cA:^j$ns, 

[0 10 8] ^(D^, NORy-h 1 5A^6.(Z)LB;'3 (B 
2m;'3) *3cttKNORy-h 2 SA^e.WUi^'j (m4tB 

li, EX-OR (Exclusive OR : SfffiWi^Sftl) 3 
0d^e.;^£*m5lSia[HlKlCA:^$n-5. EX-OR 3 0 

[0i0 9]fiP^, f—\-yv^n\^^v—7.y^j> 

h K5-f A'l;5^5.(7)NORy-M±i;'jtV-X K^-fA* 
2*^e)ONORy- hm:^;i^EX-OR 3 Q\ZXti 

U, z:©EX-OR 3 OCDil}:^;*, )i^©A:trA>y K4 
[0 110] ^LT. ^SlElSSA^'jESt'llf^LTli^di 

FBT!c*itt^tii;f3i:W|BlllfrJ:D. ■^JAtf. ^^^^L^c 

^i'5>i^-ei;<)^{ij;'3sn. ^nJi^no^'f 5>i^Ttt 

0;*«ffi:^;$nTti-5;riS5t*i«)-5C:i:{cj;0, TSC 

[0 111] u^. ^aEiEiss©aso*ij:£«, ^intcK 

^Sn-5=t)WT«fi<. NOR'i;'-M 5 • 2 

[0 112] B^NANDy- Ml ^fcttNA 

NOy— M3. NANOy— h 2 1 ^fcttNANOy 

-1-2 3. ^-S^^tt, -I" >A*-^ 1 2 ^/cti-f >A--^ 
1 4 , -f >/N'-5' 2 2 Sfcta-f >A*-5' 2 4 (75tt):;/3$« 

7 A t C t) 3S ffl r -5 ;i i T- ^ -5 c 
[0 113] ±f2iSS[Hlil&JC*5«-^ffl^^t»-ti-(4, 
ro^STj^ftiSIMtcll^T-^-S t><DT-*nii±KE Lit t>® 

[0 1 14] dCt?, K^-f A*l • 2 IC:fett*3R*|Sl^ 
ddT-. R«. ->:7 h:;^r6]75'50«f£*^6:&|6]#, HJ. 

[01 1 5] A*$n^c;^:5'-h/'«;u;^sp«, i^py 



(10) 

i7CK<D l/2©JlffiT'v7 hU, lii;'j-r^->7 hx- 
5'(DA;^X1lS^Ji7D•:;^'(Dl j^W^i-tTi^. K 
^t^n)\,7.ifim.n,^U\'^^r)\z. ^^{ii:/jFBlT-NAN 

KWl/2)^ffli^j:^j;5(CiaSUTl'^?). 
[0 116] hx-rS'Wv^ h;^i^i]ft*l©»m:'3 

[0 117] ^*5. 

3 (a) (b) lr^-r:7ij <yy7D<>7^$rffll.v -eWA 

[0 118] H^-fA'l • 2«. 

20 [0 1 1 9] «T{C. 7i7 5^^':/VK'J^XS«OMifi 
[0 12 0] . *6iS:tt«^JAti:*J^xaS9 0±CD 

[0 12 1] ;^tC> 6 0 Ot:T*t)l 2R#M@fflfigft^ff 

[0 12 2] -^-CD^. K<t;lK^-7Xi7(-, ±tea-S i 
30 S«-gP©®i®{C!Si8S©P+-f :t>S:aAb (1 5 k 
eV, 5xl0l5cm-2)> 6 0 O'er 1 2 ^rell^^IlS 

^'noo taym. s i 02ll^l^*L, HSs i ±±® 
ICS i o^^^mmL. 9 5 o■CTl^)2P$FBms?^^^^ 

•So 

[0 12 3] ;^niCJ;D, TFT*Dj;l»*^-f A'l • 2 

40 -So 

[0 1 2 4] fiAf^ii. ii^<Da<«i6nfc#u ->U3> 

-h^^5^K9 5, y-h«@. N+ (P+-f:t» i5<fcyt 
P+ (B+-f:t» aA. S i 02*3J:CXBPSGA^6;Jj: 
S¥SfblK9 7, a>3'i7 h5jx-;P9 7 a, ^Jg (A 1 
Si)EiSl00, SiNxli96, 43j;lXS i 02*^ 

^n.^mfiimmm^ A . m.^m.. t'T*-;u9 4a. i 

TO^I ZO*>e>;^tOS?g«ffiT'*f)H*mfii9 2^J« 
50 T 9 9 €r)^jS-rS. 
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[0 12 5] tiH. ^mm^ 7{C*5tt^BPSG«, 

[0 126] ^<r>^o\z. ^mmk\z^K>^^^Bit^im. 
bTff5>nfca8i&i^i^a->'j:3> (cg-s \ -. cont 

inuous Grain Silicon) A^G^c^T F T 9 9 t*e*(7) 
U V 'J :3 >T F T©^i!)S*5^1} 10 0c m2/ V 
• s e cT^ofcWtrMU, *«)2~2. 5m(Oi^Wim^ 

[0 12 7] 7i*J. TFTfeiD^K^-f A'l • 2 CO ^4 
[51g§«. CG-S i tCfES$n-g>fe©T«/j;<, p-S 

[0 12 8] ^fc. H^-f A'l • 2{Ci5lJ^)K:^r6]^aE 

mirjzolz. T^^-Pi^X'f >y^5 1 • 5 2*ffll.iTfTo 
[0 12 9] TT^-ni/X-f -y^5 1 • 5 2«. ^tPHSS 

[0 13 0] 7i-a^X^ 1 -*^ON(Di^, y 

- h H 7 < /N' 1 rJ' - h G - S P 7 h 

-So i/t, v-xh'^'f/^'2T^i7.37-H/-?;^xs-S 
P755->7hx-3'<tbTlgaA^e.ng@ * 

[0 13 1]^bT, K^-fAUC^tett-SmSg 
;0^^rotB;^i:. y-7. H5'fA*2tC*3tt^ngS;*^e.ro 
IU;'3i*i, EX-OR (HSlHlSS) 5 0lcA;'3$n, H 

[0 13 2] ^LT> X5'-hA°;PXS-SP^fcttX 
i?'- h/'^;i/XG- S P*^'A;'3SnT*^6^ii6^^^nfc: 
B#rBm©EX-OR 5 0/{i^?>©ai;'3 (LB:^) *nTS> 
0, ^-WHa^CD^raJCiitt-SHi^J&iOT-^S^^fC. y 

- i-^aiHlS&*5<ty:v-X^*lHlK«iE#tCl6f^LTUi 

[0 13 3]-*, 7:f-DyX'f .y^S 2 --75tON®i: 

[0 13 4] ifc, SeiC^TctpJC, HIIC^^TNA 
NDy-h2 liiiZ/'f >A*-^'2 2 i3fe3«JlrEX-0 
R6 1S:. NAND'ir-K2 3t3J:LS-f >A*-^'2 4i: 
MJOICEX-OR 6 2S«I1^U, S^>JC. OA'-^'a 
2i}^e,<O0itltEX-OR 6 l*^e©ffi*t&NORy 



(11) 

-h6 3tr. -f >A'-^ 2 4*^^rom:'3<hEX-OR 6 
2f}^i(Dtii1dt^NOR-tr'-h 6 4iZXtiL. NORif 
-he 3^^CDai;'3iNORy- h 6 4i}'^i^(n\iitlt=S: 
EX-OR6 SlZAtl-r^^tlZ^tO. ^aiHis&oss 

[0 13 5] cnilJcO, ^r-h^«lH]8S43<kt/V-X 

rij ) 3&ttti:fjSn*'<#^'1'5>:y£A^T^ 

m^ffi (z-om-^ rij ) *tai:*j$n'5;its:^m-r^ 

[0 13 6] tiii. **M©J^§I«, ^^ggtUT?^ 
[0 13 71 Sfc. ±fB^*|pIi^©ttS;*j«, -^Jl^zfU 

!7-*)-izj^io^m^nr{,^xht)^^t)f3:^K z.n\z^D. 

[0 13 8] $6(C> ^Sl5Ij^(r*5liT. XtS^ntzT. 

[0 13 9] CltliCiD, X^- h-A°;i/Xi, v-^hx 
« » S S < fT 5 ;i ^: T ^ S . 

[0140] mmoimm 2 ] :^mm(Di&<D^m(Dmm 

30 tCt)tiT0 7tC*-:?liTittl^-m«, £ilTWilDTa& 

[0141] ^mm<Dmm\z^^m^B^^&mit. m 7 

ics^t-j:5(c, mmcommnziii^xm 1 tc^bfc^gK 
<hiwi^> h:^m-if)m:^f^\zwDmpi'^mu^'- h k 

5-fA'l • V-7. H^'fy\'2, *3d:DCA:t>A-> h*4 • 5 
[0 14 2] y-h H5-f A*l • V-X H5-r/'N'2*^?> 

[0 1 4 3] SJ?$n/5:ai:t)«. -e^SS. fe-SliHil 

[014 41 *lli60}gsiic:*tiT«. 3 as© 

«^^-H^#ffi^ (MODEim^, MODE 2ft 
^. MODESfi^ (S7l'MODEl. MODE2. 
MODE 3) ) ICSt^t^T, 3a3S<DH»S*7*-T 
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[0 14 5] 





M 0 D E 1 


M 0 D E 2 


MODE sm^ 


MODE I 


1 


1 


1 


MODE 2 


0 


1 


1 


M 0 D E 3 


1 


0 


X 


TEST 


0 


0 


0 



[0146] d^lT. MODEl«^> MODE2ffi 

^. MODE 3m^«a^W#fflCDDC^'^;UT*-5. 

*fc> Sifflc rxj <hi&^©tt, ;i<DBP:a-©.;5*-0il;^tf 

^TON (H) Wt^ffiJrfiO. ^ItKlJcD, HfgtcttH 

[0 1 4 7) fip-^s h^:-H®«-&, SaSOS^i^ 
^-h*«#«^«, NOR^-h 7 1 (^INORy- 20 

X. NORy-h 7 2{CA:^$n-5. 
[0 14 8] ^LT, NORy-h 7 2 <oai:^Jt' i 0, 

[0 14 9] dCT. r^OR^-VT 2<D^X1l\Z\t. 

Ci-rn;*^(OA;t)A°-y H 7 5tci*^A;t;:Sn. NORy- 

colif^^-K (MODEl~3) UttHf-r^. 
[0 15 0] ±teEX-OR 7 6(DmtHi, 7-7. h^- 
Hlc^S$nfc«^ro;^A;'3«^^7 4lcS«jW{cm;^$ 
n-5« A;'3jST7 4{cyp-:/tF^^TTffi^^S^T -"0 
•SZltlCJzO. EX-OR 7 6©m;^*^. ^i^^s^n 

^m^n/to. iii:^»*^0T'^^(i-rw5'-f = 

>i/Tl*«igiffiSnfcO-r-5CtJc;J:0. ^«lllK*«iE 
[0 15 1] cntCJ:D. •gia£ffl®^<£frfc(cKtt-5-i;« 
[0 15 2] tJEoT. i^lC. /hSJS«8B/1^-»k ^/W so 



S3Z:i:*^-e,#..-5. ^ , 

[0 15 3] fs.^. ±^U^c«**-HW#«^®ffi*^ 

[0 15 4] [mm<omm3') :^mm<D^ 'E>\zm<D^m 

inf^m^wmtmm(Dmm=&^r^m^^miz^f^^x 

[0 15 5] :^mm<nmm\z%^m^B^^mmit. ms 
\z^r^z)\z. mm(Dmmiizt5^^xmnz^vrzmf& 

7-fA*l • V-X K^-f A*2. :^*fflA-y h*3*3j:atA 
;^;/t-yK4 • 5 ^Ilx-Tl^-So 
[0156] h h' ^-f y'N' He. D i7 G - C KiD 

J;I/X4'- hA;i/XG - S P*^'A;'3$n. ->7 h;^[^;5i 

^l*In](C-t-y h^n^i, y-h K^-f A*l tC:tett-5 
■f, hAJU7.G-SP*^*->7h7'-:5'tbTlS 

Sd^^maa (Mi;&i^i]{c:i5tt^«ieig:) S-e->7hS 

5*^OFF<i:;^CoTl.i-g)o Sfc, «^J^«. 
^ST'. j£:^|n]^ffi«<»:#(i, X-r -y^S 4^0FF. 
X'f y5"8 5SrON»ClS^rS, 
[0 15 7] ^(75maa*^'=,<DtB;0«7-;/5"[HlgSiC«}t 

[6]*^^ 1 t 2 (c^ 0 # A 6 n 

En%7->5=-^nTtifcffi:'3S:A;^i:L. M'^ifay 

i^G-CKlzmmVX, ->:7 hx-:5'tbTmaSA^e 

las (ft*ia. m2:^m\z^if^mmwc) sx-v^h 

[0 15 8] -eUT, f!P^, liiaSTfeSIS 

n. ;*:«X^'-hA;i/XG-SPii:*)lCNAND-!r- 

h 8 1 icA*sn. iiatt»$n-5. 

[0 15 9] -5^. V-X K^'f A2ICtJt»Tt>. y- 
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h K^-f A'l tUflltC. ngg*Teji$n;^c->7 V9 

CO 1 6 0] -^bT, NANDy-h8 1 d^^(7)ttl:^i: 
NANDy-h8 2*^^<7)m:^<t«, EX-OR8 0J: 

[0 16 1] EX-OR 8 0CDtti;^):^^*^a6IgS^ti;^c^ 
5>i^Tl ^nJ&l.^1-T-«0Tfe-5*^SA^S:'^ 

^nmif'U fro T fefTt»tt < T ^ tofj: 
[0 16 3] NANOy— h 8 1 • 8 22:ffl^i.S 

[0 16 4] 

m^-cyy h^ix^x^- ^cd^wta 

[0 16 5] citnij:o. $>?>-'&<Dm^m-r?>/vi7. 
<&^a(cffli.i^^ttfi^tL., waiter -5 ;tJ6. i^tf 

[0 1 6 6] stoT. vtm\zM&m^<D^^mm, sn 

[0 16 7) ^fc. H^-f A-*tSffi±lC^:y U->-;/i7lC 

iHiss^. 7.-( y^yifm^tm-zfa-txr-mfi^-r^z. 

t*iT-#-5, c:nilJ;0> ^ttlelSSLS I 

e)giJi*^tt *iJJ>M3&^^ < jS: 0 . Siin ;^ h <7)BiJ«*5 J: 
t^^SX S (OfSiSfl: * B S c t S t o & 
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[0 16 8] *^93C0SS^gtt«. Uv-yi'tCJgfig 
;^ n;t K^-f Attv7 h*i^^^?;&r^i](i^'3SA-5«# 

7^^'- h/'^;U7.<h*^'A:'3^n, S^<7)->7 h;^[^(r*5tt 
-S^Sl c75til:'j«m2(DlfeiiiHlgS!:A;^/$n, K^2(D 
ifeSmSS*^ 6®m 2 (DtlJ;'j{C J; 0 ^^lelSSc^^a^fT^ 

[0 16 9] z.t\.\z^y). ±feP5«fi)ctcj:n«. )«*[^ 

[0 17 0] *58W<D«^^S«. v7 

*IhI8St? -> 7 h $ X ^ - h a;ux t 5t 

ii^. yyv:H^^t\z^n^nw,\mw^mzxti^ 
n, &>!r(D->7 h:&l^i]^ci3^^-5)S■mliS31lHl8§7i^^>©# 
mlHi:'3«*^r|g2^S|HI^S^rA:^;$tlS-5^, v-x 

x-^®>-x h;&[6]«*|g©ai;'jT*oT> 
nfz.nf^mm\^xfs.^tvt:.)^-ht.i)\ ±t3->x F:;&i6]c:r 
a: ic ^-n^'n^ 3 i^siHissicA;'3$n, &>^<7)^>x h:;^ 

30 mmm^\ZXti^t\. ^2ai:^t^4ffi:^a:«, HSiS 
aiHlK(c:A;^jSn, ^^5aia(HlKO^5ai:^j('<J;0il 

[0 17 1] cnicj;o, i&-i>-^«iii^wr^/'"^;ux 
[0 17 2] ijeoT. ai^tr^amsso^sfl^. hi 

40 [0 17 3] t«J;^tf/h§y««ffl/1^;i/. ^A' 

i7&^T-# ^ <h ^ fcxSI^^^T^o 
[0 17 4] *^?g<Da^g««. m5ttl:^*i^^$n 

[0 17 5] CiniCjcD. -gB*^tiH^T«^aiHl?S 
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[0 17 6] *^BJ®a^ga«, y-h H^-fA-iDj; 
[S]«*«|g:(Dtti;^; t X ^7 - h A°;i/7, t €:a5?-r -5 7:t- □ 

i'P-^i^lt^t. -5e(Di|iS:*b, -> 
[0 17 7] ;ini;:J;0. ScoiH^W-r^A^i/X 

[0 17 8] fifoT, ffi¥?it«fiKT, mmzw.:^\«\\z^ 

[0 17 9] ^*(51SS®^^tC43 
*3 tt ^ ^SH® Hi t ^Hff^ro ffl i tc. 

[0 18 1] mwmz\t. ^KDmmmmt. nand 

g<Dffi;^*^0Sfc«i cDt#. vn}v:Ki)^xts-^ 
0 Tab 0 . ^©Hti^WBtrpllCiJtt 2 ©tB;^*^ 0 ^tz 

\t\xS)^Wi^\z. ^^mmtiEn\zm^hx^^^t.m 

^^n^m^x'$)^. 

[0 18 2] *^iit±. ^immm^a^rs^zmm^ 

nxi)^ib^ibWL^^ntzmfii^(o. ^t.^- hA;u;^ic 
n^-r^f^iihii^^zff^smijui^ix'&o. mi^ti 
axn^A^titfioxib^ii^J ^<DW^(Dmmzi&\,'i 
^f^\\ht!ii^n^z\ihM'iox'^K). m2\htiio^-a 

[0 18 3] cinicio. mmmniz^wfi^mmm^ 



(14) 
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10 [0 18 6] ^n('J:D, ffi#fj;«fi£T\ 7>37-hA;i/ 

[0.1 8 7] *gjg<D«^S«ii^.?SM^g«, ,-;^2.b 

[0 18 8] ;in(CJ;D, ffi¥?^«fi£T, ^t^m^m 

-)s^\zyy v^mLt^z.tii^x^^t^^-orzi^^tim 

20 [0 18 9] ^SlElSS*^Exclusiv 
e 0Rdie;^j;O> T.^—hfVVXffiXti^riX-h^^l'ibWL 

T V > -a i: w s $ n ^ ^ fig -e $> -5 o 
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[0 19 1] fifoT. ^^[H]8ScoaS^iSM, 1^ 
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*<A;'3$n^^iNORy-h<t, 
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*dtA:^$n-5^2NORy-htSrffiiA. ^INOR 
50 y-h*i6<Dffi*;feJ:tX-5-®SeaJ*lCJ:0^l!i$n-5 
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T-roifT.'i y^lZj;:K), ^ 1 NORy- hA^b<DttJ:^J 
0 CD t 2 N O R y- h^(DXtl^^-t^T-:f)V7 y 
T'^n. S*^:-K«#ffl^75^'^l NORy-h 

^^e)S2NORy-h^CA:^$n^w««. 

[0 19 6] ^ntcJ;^, ^SfflS^^Mfctc^tt^iK. 

[0 19 7] m-ox. !it(c, ^rA'-f 

fr 5 - 1 # i 1. ^ llf J> . _ 

' ['0 T 9"8 YW%m<Dm^Mmt~'Ey u v-y tcj^^s 

;^nfcH5-rA'ttv7 h:^i^>^M^^\zwow^^mm 

, ^: / 'J -> >y i7 tC Jgfig $ nfc h* ^ A*©^S (118S Id 

cDin^&wb. -^yhT'-^tLTi^uyi^mmzmmL 

7 h ^ X ^ - h A;1/X t *?-^OJlffiT-A;l3 ^ tl, 

x^- h/-^)i7.A^m 1 *r6]tc->7 h n i 
iHig&»cii:^A;^$nT, i7ayi;mmzmmi^x^2:^ 

[0 19 9] Z.tHZj^K). ^PflWtCv^ hT'-iS'WA;^ 

«rfj:<-rct<CJ:0, SB«^©a*t<b?£lHl3S-rs d ^:*^T' 
# -5 1 1 ^ o ^ -2> . 
[0 2 0 0] *5§BJ!CD^^gM«. m2:^[S)«^gST' 

A;ux®;is:icA:^snfc7,^- hA^PXt^. Jt«^$fc 
«*iJ^i^3illlI8S'\A:^-r -5 ^tlZ^O. ^M^^ti^lE'M 

[0 2 0 1] cintcio, $)^-m<Dm^m-r^/vi'7. 
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^mmznocti)^x^i,ti^-Drz.$j}^^m-t^. 

[0 2 0 3] *^W®«^^a«. ^2:^(^]«*|g^T 

-:>fz7.9- h n)vxt^xts-^nx-h^^'^it>Wi'&^nti^ 
mk\z. m-&<Dmt^\^ii^n^t-^^t^\z^y) . ^*ihiss 

[0 2 0 4] iinicio- 0ijx.ti. tti:'3*n T-*-5«-r 

^ «-rcD ^ -f = >i/T- 1 A^^UB $ nfc D r -5 .i: 

z.tmx^^. 

[0 2 0 5] ^fz. F^-rn^, »s±tc*5tt*ia*7 
y:^%!^mm3<D'^PU%mzv^.r)^^u^,ti)txM - - 

igftiHissLs I ^mmr^m'^tit^-r^t. aso/h 

ft S: S -5 C t ^ -5 1 1 J o fcjSl^ Sr^f -5 . 
20 [0 2 0 6] *^?^©a^Sfi«> S*lHl?S*^, ^SM 

[0 2 0 7] ;:ntcJ:0. 6 0 0'CJJtT03i£ii:7'D-fex 

umx\ mm±iz^^m^im^-r^ztfi^x^%>t^^ 

■oTz^jim^m^^o 

[0 2 0 8] *^?^««^SMt4, m^B. mn.^W}> s 

[0 2 0 9] cn{CJ;0. C3|A«> iiSSS^^B^. X 
[0 2 10] *i!BJ©^S^gM«. 7s^-Vn)V7shy 
[0 2 11] ±t5ro«fi£tc,i;n(f. 7.^'-h/t;l/7.i:, 

«*^T- # s 1 -3 fc^as ^ -5. , 

40 [0 2 12] *^B;5(Da^gg«. ^g^giOi, ^Uy 

[0 2 13] ::ntcj:o. -gB<Di7D-;/^' h-r >A*-5' 

|fi]fci3ltS^3itlHii^(D^SSr*fJ)tf S i:*<T-#S i: t» 
[0 2 14] ^^m^<D^tsi)^-^ 

y u -y- ic ct 0 ij'td s uiifi-e* s . 
50 [0 2 15] cnicio. ->7 hUv^x^cggcic^^r 
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[0 2 16] :^mm(o^^m^^^:^mt. pny^m 

[0 2 17] j:ntc«ko. *-5-^cD*i*w-r-5/i;i';:^ 

T0 2 1 8] iJ^oT. ?t*t::^aiHlgS«SS*iJ^, Hi 
[0 2 19] *f6B^©^4lHlK^ft:&fett, v'^ hx- 

[0 2 2 0] :intCj;D> ^:&[o]lCt5tt-&^S[HlgS®S 
[0 2 2 1 ] *^?q<D^ffiI5]g&^S:5rffitS. 2-D<D^^ 

mm^iE'Bizmif^hxi,^^i)^mi!}^^m^-r?>m^x$> 

■5, 

[0 2 2 2] cntCJcO, ^: 
[0 2 2 3] *^?g©^4lsISS^3E*fe(i. i7a-;/^(t 

i^mmzmmLx'^y h^ti^7.^-h/'^)u:^t=^, - 

^^i*r6]tc->7 hL. K^i:^it]ic43it^ft*|gST' 

w.f^i:^[^t\,ts.n:b(^<Dm2^^izwK>m^.. ±mm 

±fg^2:ar|p]ic->7 hL. lS^2:;^f6itc*5tt^ft 

5. 
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[0ffl(DfSWiSi93] 

[0 1 ] ^^m(Dmm(D-Mm\zm^m^m^mm<Dm 
mmi^^7r^tm^mx'$>^o 
[E2] i^y hui:^x^(Dm^i^tm^mx'&^o 

[0 3] (a) «, 7U>y^7P-yy©«lfiK^*-riHl!S 
mx$>K), (b) (a) {C^f A<D«^S;*1-lHlK 

[04] 7>5'-h/t;u7.(D->:7 h;&rs]{c*5tt«)|gi!ji!)f^ 

^'f 5 >if^^-hX'$,?>, 
[0 5] ->7 h:*[^(7)^0#^tc. 7:?-ay7.-f "^^'Sr 

^ [ a 6 ]_0. 1 fC V - 2. h',5 -f-A' N.O R,-^'--^ 
i tXE X - O R ?> JcSMbfc«^CD|fil8S0T?* 
[0 7] *^BJ(D||!^(Dft!lCD-J^«StC^S}«ft*^SB 

[0 8] :^mm<Dmm(D-^ ibizmco-mmiz^^m^^ 
[0 9] m^B&mmm<Dm.m<Dm^^^-tmmmx$> 

-5. 

[010] fie*rojsa«*gso«iiBs«fig**-riHiss0 

[011] (a) fi> Se*®ft!lW?^^B«3^^M©«tB§« 
^K^^-r(l]8&0Ta&D, (b) (a) tc:^t->':7 h 

[012] fi£jf5ro$^JCft6W}ga«^gB<D«IS«fi£Sr 

m-rms^mx^^. 
30 [??^0i$ig«] 
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11 NAND-Jr-h (mii^aiElBS) 
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13 NANOy-h (miiiaiHlS&. »l©ifeSlEl 
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2 2 OA-^ snafus) 

2 3 NANDy-h (^SUSlHlK, » 1 ©ISlilfil 

2 4 •OA-5' (mst^SHISS, miWiiSIHlK) 

2 5 NORy-H (l|4iiaiHlK, Il2©liaiil 
S&) 

3 0 Ex-oR (^bmmm^) 
5 0 EX-OR (mmmm) 

50 7 1 NORy-h (^INORy-h) 
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